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ABSTRACT 

Sockeye salmon Oncorhynchus nerka spawning escapements i n t o  four  r i v e r  systems 
of Upper Cook In1 e t ,  A1 aska were estimated using side-scanning sonar equipment. 
Escapements t o t a l e d  1,599,959 sockeye salmon i n t o  the  Kenai River,  158,206 
sockeye salmon i n t o  t h e  Kasilof River, 71,064 sockeye salmon i n t o  t h e  Crescent 
River,  and 96,269 sockeye salmon i n t o  the  Yentna River. Indices of escapements 
of o the r  salmon species  i n t o  the  Yentna River were a l s o  obtained by sonar: 
173,698 pink 0. gorbuscha, 63,379 chum O.keta, and 25,695 coho 0. k i t su tch  
salmon. Age composition of sockeye salmon was predominantly 1.3 in the  Kenai 
River (75.3%), 1.2 (44.0%) and 1 .3  (46.3%) in t h e  Kasilof River,  1 .3  (63.5%) and 
1.2 (27.2%) in t h e  Yentna River, and 1 .3  (84.2%) and 2.3 (15.0%) in t h e  Crescent 
River. Mean length and sex da ta  were co l l ec ted  f o r  sockeye salmon in each r i v e r .  
Sockeye salmon in a1 1 r i v e r s  migrated near shore. Most sockeye salmon passed the  
sonar s i t e s  a t  night  in the  Kasilof River and during the  afternoon and evening 
in the  Kenai, Crescent,  and Yentna Rivers.  

K E Y  WORDS: Pac i f i c  salmon, spawning escapements, hydroacoustic enumeration, 
biological  sampling, migratory behavior,  Upper Cook I n l e t ,  sockeye 
salmon, Oncorhynchus nerka 



INTRODUCTION 

Due t o  t h e  g l a c i a l  n a t u r e  o f  many r i v e r s  i n  Upper Cook I n l e t  (UCI ) ,  A laska ,  
spawning escapement enumera t i on  o f  sockeye salmon Oncorhynchus n e r k a  by  t h e  
A l a s k a  Department  o f  F i s h  and Game (ADF&G) was 1  i m i t e d  t o  su rveys  o f  c l e a r -  w a t e r  
spawning a reas  p r i o r  t o  1968 ( K i n g  and D a v i s  1989) .  Survey  i n f o r m a t i o n  was 
i n a d e q u a t e  f o r  commercia l  f i s h e r y  management because i t  d i d  n o t  s p e c i f y  t h e  
p r o p o r t i o n  o f  t h e  escapement wh ich  spawned i n  g l  a c i  a1 l y  o c c l  uded w a t e r s .  E f f o r t s  
t o  manage t h e  commercia l  h a r v e s t  o f  sockeye salmon were a l s o  hampered by  t h e  l a c k  
o f  t i m e l y  d a i l y  and c u m u l a t i v e  e s t i m a t e s  o f  t o t a l  escapement. T h e r e f o r e ,  
h y d r o a c o u s t i c  t e c h n o l o g y  was deve loped  and app l  i e d  t o  t h e  Kena i  and K a s i l o f  
R i v e r s  s t a r t i n g  i n  1968. R e s u l t s  o f  escapement enumera t i on  p r o j e c t s  have been 
documented by  Wal t emyer  e t  a1 . (1980),  Tarbox  e t  a1 . (1983) ,  and K i n g  and Tarbox 
(1984, 1986, 1987, 1988, 1989a, and 1989b).  

I n  1989 sockeye salmon escapements were m o n i t o r e d  d a i l y  i n  t h e  Kena i ,  K a s i l o f ,  
C rescen t  and Yentna R i v e r s  ( F i g u r e s  1  t h r o u g h  5 ) .  I n f o r m a t i o n  c o n c e r n i n g  Yentna 
R i v e r  p i n k  0 .  gorbuscha,  chum 0. k e t a ,  and coho 0 .  k i s u t c h  salmon abundance was 
o b t a i n e d .  The p r i m a r y  o b j e c t i v e s  o f  UCI escapement p r o j e c t s  i n  1989 were t o  
e s t i m a t e :  

1) d a i l y  and c u m u l a t i v e  abundance o f  sockeye salmon r u n s  t o  t h e  Kena i ,  
K a s i l o f ,  C rescen t  and Yentna R i v e r s ,  and 

2) age, l e n g t h  and sex c o m p o s i t i o n  o f  t h e  sockeye salmon escapements. 

A secondary  o b j e c t i v e  was t o  i n v e s t i g a t e  t h e  abundance, t i m i n g ,  and d i s t r i b u t i o n  
o f  spawning sockeye salmon w i t h i n  t r i b u t a r y  i n d e x  areas  o f  t h e  Kena i  and K a s i l o f  
R i v e r  d r a i n a g e s .  

METHODS 

O p e r a t i o n a l  c h a r a c t e r i s t i c s  o f  B e n d i x  C o r p o r a t i o n  s i d e - s c a n n i n g  sona r  c o u n t e r s  
have been d e s c r i b e d  b y  K i n g  and Tarbox (1989a),  Gaudet (1983)  and Bend ix  Corp 
(1980 and 1984) . Pul  se w i d t h  and f r e q u e n c y  f o r  a1 1  c o u n t e r s  used was 100 s  and 
515 kHz, r e s p e c t i v e l y .  The minimum t a r g e t  s t r e n g t h  necessa ry  t o  r e g i s t e r  a  c o u n t  
was a p p r o x i m a t e l y  -38  dB. Three changes were made i n  o p e r a t i o n s  i n  1989: (1 )  
C rescen t  R i v e r  sonar  was o p e r a t e d  w i t h o u t  t h e  s u b s t r a t e s ;  ( 2 )  t h e  Kenai  R i v e r  
n o r t h  bank sonar  l o c a t i o n  was moved a p p r o x i m a t e l y  50 m upst ream;  and ( 3 )  a  
m o d i f i e d  1980 c o u n t e r  was used on t h e  n o r t h  bank o f  t h e  Kena i  R i v e r .  P r o j e c t s  
were o p e r a t e d  f r o m  1  J u l y  t o  15 August  on t h e  Kenai  R i v e r ,  15 June t o  15 August  
on t h e  K a s i l o f  R i v e r ,  7 J u l y  t o  20 August  on t h e  Yentna R i v e r  and 1 J u l y  t o  1  
August  on t h e  Crescen t  R i v e r .  

Raw o u t p u t  d a t a  were e d i t e d  t o  remove c o u n t s  f r o m  d e b r i s ,  b o t t o m  echoes, and 
o t h e r  sources  o f  f a l s e  c o u n t s .  A  d a i l y  average c o u n t  was c a l c u l a t e d  f o r  sonar  
s e c t o r s  1 - 6  and 7 -12 by 



where: Ca = average count per sector/hour, 
C, = val id  counts, and 
N = number of sector/hour un i t s  which contained only val id  counts. 

The average count was then subs t i tu ted  f o r  any deleted f a l s e  counts. 

Migratory behavior of sockeye salmon a t  the  sonar s i t e s  was assessed by examining 
d i s t r i b u t i o n  of f i s h  by sec to r ,  hourly passage r a t e ,  s ide  of the  r i v e r  preferred 
f o r  t ravel  , and cumul a t i v e  proportion of sonar counts by day (migratory t iming).  

Information needed t o  est imate species composition of sonar counts ,  and the  age, 
1 ength, and sex composition of the  escapements were obtained from salmon captured 
in f i s h  wheels in the  Kenai, Kasilof and Yentna Rivers and a f ixed f i s h  t r a p  in 
the  Crescent River. Fish wheel catches were expanded f o r  each 24-h period (F,) 
based on the  hourly catch r a t e  during the  hours of operation were 

where: F, = f i s h  wheel catch f o r  hours operated,  and 
H = hours f i s h  wheel operated 

Daily f i s h  wheel o r  t r a p  catches were grouped in to  samples of a t  l e a s t  150 salmon 
t o  est imate species proportion. The d a i l y  sonar count was mul t ip l ied  by these  
proportions t o  obtain the  sonar count f o r  each species .  

Sample s i z e s  f o r  est imating sockeye salmon age composition by period were based 
on methods f o r  est imating proportions developed by Thompson (1987). His to r i c  age 
c l a s s  proportions (1983-88) were used t o  ca lcu la te  the  sample s i z e  required f o r  
each year such t h a t  the estimated proportion of each major age c l a s s  was within 
5 percentage points  of the  t r u e  proportion 90% of the  time. The l a r g e s t  annual 
sample s i z e  ca lcula ted  f o r  the  h i s t o r i c  da ta  base was chosen as a  minimum sample 
s i z e  f o r  each time stratum in 1989. The minimum sample s i z e  was increased by 10% 
t o  account f o r  unusable s c a l e s ,  and t h i s  number was used as the  t o t a l  sample s i z e  
required per s tratum. The sample s i z e  per stratum was then mult ipl ied by the  
number of s t r a t a  t o  determine t o t a l  season sample s i z e .  

Scale samples from a1 1 r i v e r s  were col lec ted  da i ly .  The number of salmon sampled 
per day was based on a percentage of the  previous day's escapement. These 
percentages were ca lcula ted  by dividing the  t o t a l  season sample s i z e  by the  
ant ic ipa ted  escapement. I n  addi t ion ,  sca le  samples were col lec ted  a t  l e a s t  one 
day each week from the  Kenai and Kasilof Rivers t o  provide sca les  f o r  the  stock 
ident  i  f  i  c a t  i  on program. These scal es  were a1 so i  ncl uded in postseason age 
composition ana lys i s .  

A chi-square t e s t  was performed using data  from a l l  s t r a t a  t o  determine i f  the  
number of salmon within each age c l a s s  was the  same among s t r a t a .  I f  the  null 
hypothesis was r e j e c t e d ,  then chi-square t e s t s  were repeated between sampling 
s t r a t a  t o  determine when changes occurred. 

Length (mid-eye t o  f o r k - o f - t a i l  in mi l l imeters)  and sex were recorded f o r  a l l  
sockeye salmon captured. Sex r a t i o s  and mean lengths were ca lcula ted  by grouping 
a l l  samples together  regardless of type o r  timing of sampling. 



Index-a rea  escapement f o o t  surveys were conducted by ADF&G F i s h e r i e s  
Rehabi 1 i t a t i  on Enhancement and Devel opment (FRED) D i  v i  s i  on on Tustumena Lake 
( K a s i l o f  R i v e r ) .  Foot surveys o f  spawning streams o f  t h e  Kenai R i v e r  d ra inage  
were conducted by t h e  Un i t ed  S ta tes  Fo res t  Serv ice .  A l l  surveys were conducted 
between 1 August and 15 September. Index area counts  and o t h e r  survey da ta  
r e fe renced  i n  t h i s  r e p o r t  a re  t o t a l s  o f  l i v e  and dead counts .  I f  more than  one 
survey was done on a system, o n l y  r e s u l t s  o f  t h e  survey hav ing  t h e  h i g h e s t  t o t a l  
count  was repo r t ed .  

I n  a d d i t i o n  t o  t h e  r e g u l a r  sampl i n g  program a f i s h  wheel was opera ted  a t  Sunshine 
S t a t i o n  on t h e  mainstem Sus i t na  R i v e r  (R i ve r  M i l e  79) f rom 14 J u l y  t o  2 August. 
Samples c o l l e c t e d  a t  t h i s  s i t e  were i nc l uded  i n  Sus i t na  R i v e r  age compos i t i on  
es t ima tes .  

RESULTS 

Kenai  R i v e r  

From 1 J u l y  th rough  15 August, 1,630,475 salmon m ig ra ted  p a s t  t h e  Kenai R i ve r  
sonar s i t e  (Appendix A . l ) .  O f  these,  1,599,959 were sockeye (Tab le  1 ) .  The 
es t imated  sockeye salmon spawning escapement (sonar  count  minus s p o r t  ha r ves t  
above t h e  Soldotna b r i dge )  was 1,344,959 f i s h  (Tab le  2 ) ,  about t w i c e  t h e  upper 
bound o f  t h e  d e s i r e d  escapement goal  range (400,000-700,000 f i s h ) .  Record 
numbers o f  sockeye salmon were observed i n  a l l  t r i b u t a r i e s  surveyed except 
Ptarmigan Creek and Hidden Lake (Tab le  3 ) .  

Most sockeye salmon mig ra ted  c l o s e  t o  t h e  r i v e r  banks th roughou t  t h e  season 
(F i gu re  6; Appendices A.2, A.3). Wi th  t h e  excep t i on  o f  t h e  f i r s t  11 t o  12 d o f  
t h e  coun t i ng  p e r i o d  when l e s s  than  1% o f  t h e  counts  were recorded,  more than  90% 
o f  t h e  salmon counted were w i t h i n  7.5 m o f  t h e  t ransducer  on bo th  banks. There 
was, however, a tendency f o r  salmon t o  move f u r t h e r  o f f s h o r e  d u r i n g  d a y l i g h t  
hours on t h e  n o r t h  bank. 

The h i s t o r i c a l  p a t t e r n  o f  increased salmon passage i n  t h e  a f t e rnoon  and evening 
hours was aga in  observed. Salmon passage measured between 1200 hours and 0200 
hours on t h e  south bank averaged 72.8% and 60.0% on t h e  n o r t h  bank between 1300 
hours and 0100 hours (F i gu re  7; Appendices A.4, A.5) .  

E i g h t y  percen t  o f  t h e  t o t a l  escapement passed t h e  sonar coun te rs  i n  23 d (Tab le  
4; mean = 15 d;  range f o r  1980-88 = 5-25 d ) .  The m idpo in t  and peak day o f  t h e  
escapement was 21 J u l y ,  t h e  same da te  as t h e  1979-88 average. Ten percen t  o f  
t h e  escapement was counted by 13 J u l y ,  one o f  t h e  e a r l i e s t  da tes  on r e c o r d  f o r  
a s i g n i f i c a n t  p o r t i o n  o f  t h e  r u n  t o  e n t e r  t h e  r i v e r .  Run t i m i n g  da ta  were n o t  
app rec i ab l y  d i f f e r e n t  by bank (Appendices A.6, A. 7 ) ,  a1 though more (57%) sockeye 
salmon m ig ra ted  a long t h e  n o r t h  bank o f  t h e  r i v e r  (Tab le  5 ) .  

A t o t a l  o f  6,341 sockeye salmon were cap tu red  i n  t h e  f i s h  wheel (Appendix A.8) .  
Lengths and readab le  sca les  were ob ta ined  from 2,275 sockeye salmon. Mean 



l e n g t h s  o f  samples from t h e  predominant age c l a s s e s  were w i t h i n  t h e  range o f  d a t a  
c o l l e c t e d  d u r i n g  t h e  p rev ious  9 y e a r s  (Appendix A.9) .  
The sockeye salmon escapement was 75.3% age-1 .3  f i s h  (Tab le  6 ) .  The p r o p o r t i o n  
o f  a g e - 1 . 3  sockeye salmon was s i g n i f i c a n t l y  l e s s  ( c h i - s q u a r e  = 6 .52 ,  P (0 .05,  2 
d f )  i n  samples c o l l e c t e d  d u r i n g  t h e  l a t t e r  p o r t i o n  o f  t h e  run ( p e r i o d  3 ,  26 J u l y -  
15 August;  Tabl e 7 ) .  

Age-1.3 sockeye salmon were bound p r i m a r i l y  f o r  Quar tz  Creek,  t h e  mainstem r i v e r ,  
and t h e  shore1 i n e s  and o u t l e t s  of Kenai and S k i l a k  Lakes. Sockeye salmon bound 
f o r  Russian River  were predominant ly  age-2.2 ( S .  Hammarstrom, ADF&G,  S o l d o t n a ,  
personal  communication),  whi le  t h o s e  bound f o r  Hidden Lake were predominant ly  
age-1.2  (G. Kyle, ADF&G, So ldo tna ,  personal  communication).  

Sonar c o u n t s  a t t r i b u t e d  t o  o t h e r  s p e c i e s  inc luded  24,985 p ink ,  4 ,970 coho and 561 
ch i  nook salmon (Appendix A .  1 )  ; t h e s e  a r e  cons idered  index c o u n t s .  F a c t o r s  
i n f l u e n c i n g  accuracy  o f  escapement e s t i m a t e s  f o r  t h e s e  s p e c i e s  ( r u n  t i m i n g ,  
c o u n t e r  l i m i t a t i o n s ,  and spawning l o c a t i o n s  r e l a t i v e  t o  t h e  s o n a r  s i t e )  were 
d i s c u s s e d  by Tarbox e t  a l .  (1981; 1983) .  No a d d i t i o n a l  p ink o r  coho salmon 
escapement e s t i m a t e s  were made f o r  t h e  mainstem Kenai River .  The chinook salmon 
escapement (minus s p o r t  f i s h e r y  h a r v e s t )  measured by ADF&G ( S p o r t  Fish  D i v i s i o n )  
was 10,736 e a r l y - r u n  f i s h  and 19,908 l a t e - r u n  f i s h  (Nelson 1990) .  

Kasilof R i v e r  

A t o t a l  o f  177,309 salmon were counted a t  t h e  K a s i l o f  River  s o n a r  s i t e  from 15 
June through 15 August 1989 (Appendix A.10),  o f  which 158,206 were sockeye salmon 
(Tabl e 1 ) .  T h i s  1 eve1 o f  escapement i s  w i t h i n  t h e  d e s i r e d  escapement goal r ange  
o f  150,000-250,000 f i s h .  The e s t i m a t e d  number o f  n a t u r a l  spawners ( e s t i m a t e d  
escapement minus brood s t o c k  used f o r  a r t i f i c i  a1 p ropaga t ion  o f  Tustumena Lake) 
was 150,839 f i s h  (Table  8 ) .  

Seventy-seven p e r c e n t  o f  t h e  counted t r i b u t a r y  spawners e n t e r e d  Bear and G l a c i e r  
F l a t  Creeks (Tab les  9 ,  1 0 ) .  Weirs p laced  on t h e s e  c r e e k s  provided t o t a l  
escapement c o u n t s  ; peak spawning coun ts  from ground surveys  provided e s t i m a t e s  
f o r  t h e  o t h e r  t r i b u t a r i e s .  

S i x t y - o n e  p e r c e n t  o f  t h e  salmon c o u n t s  f o r  t h e  season were made on t h e  sou th  
bank. Most t a r g e t s  were c o n c e n t r a t e d  i n  o f f s h o r e  s e c t o r s  p r i o r  t o  2 J u l y ,  but 
on ly  10,205 salmon (5.7% o f  t h e  t o t a l  escapement) had been enumerated by t h i s  
d a t e .  From 2 J u l y  through 15 August, when most sockeye salmon escapement 
o c c u r r e d ,  more than  80% of t h e  c o u n t s  occur red  w i t h i n  4 .5  m o f  t h e  t r a n s d u c e r  
The same p a t t e r n  o f  o f f s h o r e  d i s t r i b u t i o n  o f  f i s h  p r i o r  t o  2 J u l y  was observed 
on t h e  n o r t h  bank. From 2 J u l y  through 15 August, when 92.3% o f  a l l  salmon were 
enumerated,  more than  87% o f  t h e  coun ts  occur red  w i t h i n  4 . 5  m o f  t h e  t r a n s d u c e r  
( F i g u r e s  8, 9 ;  Appendices A.11, A.12).  Salmon passage was g r e a t e s t  d u r i n g  t h e  
season from 2400 hours  through 0800 hours  on t h e  n o r t h  bank and 1900 hours  
through 0800 hours  on t h e  sou th  bank ( F i g u r e s  10,  11; Appendices A.13, A.14) .  



The midpoint of t h e  sockeye salmon escapement occurred on 14 J u l y ,  t h e  same d a t e  
as  t h e  h i s t o r i c  mean (range 1-22 J u l y ;  Table 1 1 ) .  Eighty percent  of t h e  
escapement occurred in  33 d ,  2 d longer  than t h e  h i s t o r i c  mean. No d i f f e r e n c e s  
in t iming between t h e  north and south banks were de t ec t ed  (Appendices A.15, 
A .  1 6 ) .  

A t o t a l  of 4,017 sockeye salmon were captured in  t h e  Kasi lof  River f i s h  wheel 
(Appendix A .  1 7 ) .  Age-1.3 (46.3%) and age-1.2 (44.0%) sockeye salmon were the  
dominant age c l a s s e s  (Table 12 ) .  The proport ion of age-1.2 sockeye salmon 
increased ,  and t h e  proport ion of age-1.3 sockeye salmon decreased a s  t h e  season 
progressed (Table 13; ch i -square  = 300.91, P t0 .05 ,  2 d f ) .  This  t rend  has been 
observed in t h e  p a s t .  Sockeye salmon average l eng ths  a t  age f o r  each sex were 
within t h e  range of da t a  co l l ec t ed  during t h e  previous e i g h t  yea r s  (Appendix 
A.18).  

Run  t iming,  counter  l i m i t a t i o n s ,  and spawning l o c a t i o n s  r e l a t i v e  t o  t h e  sonar 
s i t e  a r e  f a c t o r s  which prevent escapement sonar  e s t ima te s  f o r  Kasi lof  River pink,  
coho, and chinook salmon. Coho salmon entered  t h e  r i v e r  p r imar i ly  i n  August. 
Pink salmon occurred in  small numbers above t h e  counting s i t e .  Chinook salmon 
migrated pas t  t h e  sonar  s i t e  during t h e  time when sockeye were counted, but t h e  
accuracy of counts  a t t r i b u t e d  t o  t h i s  spec ies  was not known. Weir counts  of 
chinook salmon were made by F R E D  Division personnel a t  Crooked Creek, a lower 
r i v e r  t r i b u t a r y  of t h e  Kasi lof  River.  An escapement of 3011 chinook salmon 
occurred in  1989. Seven hundred of t h e s e  were allowed t o  spawn n a t u r a l l y  and the  
r e s t  were used f o r  hatchery brood s tock  o r  so ld  ( G .  Kyle, ADF&G, Soldotna,  
Alaska, personal communication). 

Crescent R iver  

A t o t a l  of 75,961 salmon were counted a t  t h e  Crescent River sonar  s i t e  from 1 
J u l y  through 1 August 1989 (Appendix A.19). Approximately 85% of t h e  f i s h  
captured in  t h e  t r a p  were sockeye (Appendix A.20), r e s u l t i n g  in  an est imated 
sockeye salmon escapement of 71,064. The des i r ed  escapement goal range f o r  t h i s  
system i s  50,000 t o  100,000 sockeye salmon (King and Tarbox 1986).  

D i s t r i b u t i o n  of f i s h  along t h e  counting t r a n s e c t  var ied  cons iderably  through 
t ime,  a1 though l e s s  than 3% of t h e  north bank counts  and 0.4% of t h e  south bank 
counts  occurred in  t h e  ou te r  t h r e e  counting s e c t o r s  ( t h e  counting d i s t a n c e  var ied  
from 4-6 m ;  Figure 12; Appendices A.21, A.22). Fish movement occurred pr imar i ly  
during 1100 hours and 2300 hours on t h e  north bank and 1100 hours and 2400 hours 
on t h e  south bank (Figure 13; Appendices A.23, A.24). Spa t i a l  and temporal 
d i s t r i b u t i o n  of salmon was s i m i l a r  t o  t h a t  observed in pas t  y e a r s .  

The midpoint of t h e  sockeye salmon escapement occurred on 13 J u l y ,  3 d e a r l i e r  
than t h e  h i s t o r i c a l  mean (Table 14 ) .  The peak in  d a i l y  passage on 16 Ju ly  
followed 2 d of extremely high water flows. Eighty percent  of t he  escapement 
passed t h e  s i t e  in  2 2  d .  Salmon were evenly d i s t r i b u t e d  on both s i d e s  of t he  
r i v e r  (Table 5 ;  Appendices A.25, A.26). As noted i n  previous yea r s ,  passage r a t e  
remained between 2% and 6% of t h e  t o t a l  escapement per  day. 



A t o t a l  o f  1,734 sockeye salmon were cap tu red  i n  t h e  f i s h  t r a p ,  o f  which 728 were 
sampled f o r  AWL data.  Age-1.3 (84.2%) and age-2.3 (15.0%) were t h e  dominant age 
c lasses  (Tab le  15) .  There was no change i n  age compos i t i on  as t h e  season 
progressed (Wal temyer 1989). Average l e n g t h  by sex and age c l  ass, and t h e  r a t i o  
o f  males t o  females c o l l e c t e d  were w i t h i n  h i s t o r i c a l  ranges (Appendix A.27).  

Yentna River  

Sockeye Salmon 

From 7 J u l y  th rough  20 August, 359,434 salmon were counted a t  t h e  Yentna R i v e r  
sonar s i t e  (Appendix A.28). The sockeye salmon escapement o f  96,269 (Table  1 )  
was j u s t  below t h e  d e s i r e d  minimum escapement (100,000). Few sockeye salmon 
pass ing t h e  sonar s i t e  were accounted f o r  i n  spawning ground surveys made l a t e r  
i n  t h e  season (Tab le  16) .  

The m i d p o i n t  o f  t h e  sockeye salmon escapement occur red  on 25 J u l y  (Tab le  17), 2 
d l a t e r  than  t h e  h i s t o r i c a l  mean. The south bank sockeye salmon count,  which 
represen ted  88% o f  t h e  t o t a l  season count  (Table  5), peaked on 26 J u l y ,  3 d 
be fo re  t h e  n o r t h  bank counts  peaked (Appendices A.29, A.30). E i g h t y  pe rcen t  o f  
t h e  escapement passed t h e  coun te rs  i n  18 d, 5 d l onge r  than  t h e  h i s t o r i c a l  mean. 
Th i s  was t h e  most p r o t r a c t e d  r u n  t i m i n g  ever  observed f o r  t h i s  system. 

Most (80%) o f  t h e  salmon counted f rom t h e  south bank were w i t h i n  7.5 m o f  t h e  
t ransducer  (Appendix A.31), a l though  d a i l y  v a r i a t i o n  was e v i d e n t  ( F i g u r e  14) .  
On t h e  n o r t h  bank 92.9% o f  t h e  salmon were a l s o  counted w i t h i n  7 . 5  m o f  t h e  
t ransducer  (Appendix A.32).  I n  c o n t r a s t  t o  p rev i ous  years ,  salmon passage on 
bo th  banks was n o t  even ly  d i s t r i b u t e d  th roughou t  t h e  day (F i gu re  15; Appendices 
A.33, A.34). Counts were below t h e  expected cons tan t  passage r a t e  o f  4.2% p e r  
hour f rom 0200 hours th rough  1400 hours  on t h e  n o r t h  bank and 0600 hours  th rough  
1700 hours  on t h e  south bank. 

A t o t a l  o f  3,438 sockeye salmon were cap tu red  i n  f i s h  wheels a t  Yentna S t a t i o n ,  
o f  which 1,727 were sampled f o r  AWL da ta  (Appendices A.35, A.36). The escapement 
cons i s t ed  o f  p r i m a r i l y  o f  age-1.3 (63.5%) and age-1.2 (27.2%) sockeye salmon 
(Tab le  18 ) .  There was a s i g n i f i c a n t  ( ch i - squa re  = 11.51, Pc0.05, 1 d f )  decrease 
i n  t h e  p r o p o r t i o n  of age- .3 and inc rease  i n  t h e  p r o p o r t i o n  o f  age- .2 sockeye 
salmon d u r i n g  t h e  l a s t  sampl ing pe r i od ,  28 J u l y  t o  August 20 (Tab le  19 ) .  

Average l e n g t h s  f o r  each sex were w i t h i n  t h e  range o f  va lues observed i n  p rev i ous  
years  (Appendix A. 37 ) .  There were t w i c e  as many age-1.2 ma1 es as females f o r  t h e  
t h i r d  t ime  i n  t h e  l a s t  4 years .  

P ink  Salmon 

P ink  salmon escapement was es t imated  t o  be 173,698 (Appendix A. 28) .  No es t imates  
were a v a i l a b l e  f o r  t h e  mainstem Sus i t na  R i v e r  above t h e  con f luence  w i t h  t h e  
Yentna R i v e r .  



Daily pink salmon escapement at Yentna Station peaked on 27 July, the same date 
as the midpoint. (Table 20). The midpoint of the escapement has occurred between 
27 and 29 July in 7 of the previous 9 years, demonstrating a high degree of 
consistency in migratory timing. Eighty percent of the escapement was recorded 
in 21 d, the most extended entry pattern observed for pink salmon at this site. 

Chum Salmon 

Chum salmon escapement at Yentna Station was estimated to be 63,379, the highest 
total on record (Appendix A.28). The previous escapement range for the years 
1981 to 1988 was 10,802-56,656, which included the years 1981-84 when counting 
operations extended into September. No information was avail abl e on escapements 
of this species into specific spawning areas. 

Migratory timing could not be determined for chum salmon because enumerati on 
activities ceased while significant numbers of this species (greater than the 1% 
of cumulative escapement) were still passing the sonar site. However, in the 
years 1981 to 1984 a range of 81.2% to 95.8% (mean- 87.8%) of the chum salmon 
escapement was recorded by 20 August (King and Tarbox 1986). 

Coho Salmon 

The coho salmon escapement was 25,695 fish (Appendix A.28). As with chum salmon, 
migratory timing information could not be calculated because the project was 
terminated too soon. In the years 1981 to 1984, 90.1% to 97.0% of the sonar 
counts attributed to coho salmon occurred prior to 20 August. 

Age-1.1 and-2.1 fish comprised 26.4% and 64.5% of the monitored escapement (0. 
Waltemyer, ADF&G, Soldotna, personal communication). 

Susitna River at Sunshine Station 

Species composition of the fish wheel catch was 47.5% sockeye, 26.8% pink, 22.3% 
chum, 0.7% coho and 2.6% chinook salmon. A total of 3372 salmon were caught. 
Most of the sockeye salmon sampled were age-1.3 (66.0%) and -1.2 (28.7%). As was 
noted at Yentna Station, the proportion of age-1.3 sockeye salmon decreased with 
time. In addition, there were almost twice as many males as females, simil ar to 
Yentna Station samples. Chum salmon sampled at Sunshine Station were primarily 
age-0.3 (60.2%) and -0.4 (36.2%; D. Wal temyer, ADF&G, Soldotna, personal 
communication). 



DISCUSSION 

The 1989 sonar coun t i ng  ope ra t i ons  and o v e r a l l  r e s u l t s  were s i m i l a r  t o  p a s t  
years :  ( 1 )  coun t i ng  c o n d i t i o n s  on a l l  r i v e r s  were w i t h i n  des ign  and o p e r a t i o n  
t o l e rances  o f  t h e  Bendix s ide-scanning sonar system; ( 2 )  salmon passage was 
i nsho re  and near  bot tom d u r i n g  t h e  peak o f  t h e  r e t u r n ;  (3)  salmon d e n s i t i e s  were 
genera l  l y  adequate f o r  system c a l  i b r a t i o n ;  and ( 4 )  once again,  sockeye salmon 
comprised most o f  t h e  r u n  (89%-98%) except a t  Yentna R i v e r  (27%). I n  a d d i t i o n ,  
most o f  t h e  escapement occur red  d u r i n g  t h e  t i m e  t h e  sonar systems were operated.  

W i t h i n  t h e  K a s i l o f  R i v e r  d ra inage  t h e  t o t a l  spawning ground count  was 107,505 
sockeye salmon o r  68% o f  t h e  sonar count .  Spawning ground counts  f o r  t h i s  
d ra inage  have averaged 76% o f  t h e  sonar count s i nce  1980. 

The grounding o f  t h e  t anke r  Exxon Valdez i n  P r i nce  W i l l  iam Sound had some impacts 
on commercial f i s h e r i e s  management i n  Upper Cook I n l e t .  Because o f  o i l  
con tamina t ion ,  ADF&G c losed  t h e  Cent ra l  D i s t r i c t  t o  d r i f t  g i l l  n e t  f i s h i n g  and 
r e s t r i c t e d  t h e  area w i t h i n  which t h e  s e t  n e t  f i s h e r y  cou ld  opera te .  Th i s  a l t e r e d  
h i s t o r i c a l  ha r ves t  p a t t e r n s ,  b u t  t h e  i n f l u e n c e  o f  t h i s  on salmon e n t r y  p a t t e r n s  
i n t o  t h e  r i v e r s  was n o t  known. An e a r l y  and extended e n t r y  o f  sockeye salmon 
i n t o  t h e  Kenai R i v e r  was observed i n  1988, b u t  n o t  i n  1987 when t h e  escapement 
a l s o  exceeded 1  m i l l i o n  f i s h .  

Age composi t ion,  sex r a t i o s ,  and l e n g t h  a t  age da ta  i n d i c a t e d  no ma jo r  d e v i a t i o n s  
f rom h i s t o r i c a l  va lues  w i t h  one excep t ion .  The ma le - to - fema le  r a t i o  o f  age-1.2 
sockeye salmon sampled a t  Yentna and Sunshine S t a t i o n s  was much h i g h e r  than  t h a t  
observed i n  o t h e r  r i v e r s .  Reasons f o r  t h i s  phenomena a re  unknown a t  t h i s  t ime,  
b u t  escapement o b j e c t i v e s  may need t o  be reassessed i f  t h i s  age c l a s s  beg ins  t o  
predominate r e t u r n s .  P resen t l y ,  t h e  o v e r a l l  escapement sex r a t i o  f o r  Yentna 
R i v e r  (a1 1  age c lasses  combined) i s  c l o s e  t o  1: 1 because o f  t h e  predominance o f  
age-1.3 sockeye salmon. 
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Table 1. Estimated sockeye salmon escapement recorded by side-scanning sonar i n  the 
Kenai, Kasi lo f ,  Crescent, and Susitna Rivers, 1978-1989. 

System 

Year Kenai R.' Kasi lo f  R . ~  Crescent R. Susitna R.' 

" Includes counts a f t e r  22 June (1978-87), a f t e r  1 Ju ly  (1988-89). 
Includes counts o r  estimates from designated ear l y  per iod ( p r i o r  t o  15 June) 

" Sonar counts from Susitna Stat ion unless otherwise indicated. 
" No counts conducted. 
' Sonar counts from Yentna S ta t ion  and Susitna Stat ion east bank. 
' Sonar counts from Yentna Stat ion and mark/recapture estimate from Sunshine 

Stat ion. 
' Counts through 16 Ju ly  only. 

Counts from Yentna S ta t ion  Only. 
' Combined counts from wiers on Bear and Glacier F la ts  Creeks and surveys of 

remaining spawning streams. 



Table 2. Late run Kenai River sockeye salmon escapement sumnary, 1968-1989. 

Estimated 
Escapement Russian River Kenai River Estimated Total Sonar Count 
a t  Sonar Sport Mainstem Harvest Above Less Sport 

Year S i  tea Harvestb Sport Harvestb Sonar S i  tec ~ a r v e s t ~  

" Bendix Corp. m u l t i p l e  transducer sonar 1968-1977, side-scanning sonar 1978-1989. 
Data from Sport Fish D iv i s ion  Statewide Harvest estimate. Mainstem harvest above the 
Soldotna bridge (and sonar s i t e )  only. 
Combined Russian River and n~ainstem (above bridge) harvests. 

" Considered estimate of spawners above sonar s i t e .  
' Cross e t  a t .  (1983): 1974-1980. 
' Prel iminary estimate: Nelson (1990). 



Table 3. Late run sockeye salmon escapement counts i n  eight index areas, Kenai River 
drainage, 1969-1989. 

Ra i 1 road 
Year Creek 

Johnson 
Creek 

Carter- 
Moose Ptarmigan 
Creek Creek 

Tern 
(Mud) Quartz 
Lake Creek 

Russian Rivera 

Total 
Hidden Above Below Index Area 
~ a k e ~  Weir Weir Escapement 

" Nelson (1990) 
Weir count: 1971, 1973, 1976-1989 (F.R.E.D. Div is ion) .  
F.R.E.D. D iv i s ion  weir count. 

' Ralph Browning, United States Department of Agriculture, Forest Service, Seward, Alaska, 
personal communication. 

" Dan Logan, United States Department o f  Agriculture, Forest Service, Seward, Alaska, 
personal communication. With the exception of Ptarmigan Creek, 1987 data were the r e s u l t  o f  
a s ing le  survey conducted i n  the Last week o f  September. 

' One-half o f  the index area surveyed. 



Table 4. Cumulative propor t ion by date of Late run sockeye salmon counts recorded i n  the 
Kenai River, 1980-1989. 

Cumulative Proportiona 

Date 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

22-Jun 
23-Jun 
24- Jun 
25-Jun 
26- Jun 
27- Jun 
28- Jun 
29- Jun 
30-Jun 
01 - Jul 
02- Jul 
03- Jul 
04- Jul 
05- Jul 
06- Jul 
07- Jul 
08- Jul 
09- Jul 
10- Jul 
11-Jul 
12- Jul 
13-Jul 
14- Jul 
15-Jul 
16- Jul 
17-Jul 
18- Jul 
19- Jul 
20- Jul 
21-Jul 
22- Jul 
23- Jul 
24- Jul 
25-Jul 
26- Jul 
27- Jul 
28- Ju l  
29- Ju l  
30- Ju l  
31-Jul 
01 -Aug 
02-Aug 
03 - Aug 
04 - Aug 
05 -Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I 1  -Aug 
12-Aug 
13-Aug 

- Continued - 

-1  4- 



Table 4. ( p  2 of 2) 

Cumulative Proportiona 

Date 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 
21 -Aug 
22-Aug 
23-Aug 
24 -Aug 
25 -Aug 
26-Aug 
27-Aug 
28-Aug 
29-Aug 
30-Aug 
31 -Aug 
01-Sep 
02-Sep 
03 - Sep 
04-Sep 

Midpoint 7/19 7/14 7/21 7/19 7/22 7/25 7/25 7/25 7/22 7/21 

No. days 
f o r  80% 5 18 12 18 14 16 12 14 25 23 

" Proport ion accrued on Last day (1981, 1982, 1984-1986, 1988) represents tha t  po r t ion  
of the escapement estimated a f t e r  terminat ion o f  enumeration a c t i v i t i e s .  



Table 5. Bank d i s t r i b u t i o n  o f  sockeye salmon escapement recorded by  s ide-scanning sonar i n  
t he  Kenai, Kas i l o f ,  Crescent, and Yentna Rivers, 1981-1989. 

Percentage o f  To ta l  F ish  Targets 

Kena i Kasi l o f  Crescent Yentna 

North South North South Nor th  South Nor th  South 
Year Bank Bank Bank Bank Bank Bank Bank Bank 



Table 6. Age composition of sockeye salmon co l lec ted  i n  the Kenai River, 1970-1989. 

Percent Composition by Age Classa 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasona l 
Sumnary 

"Percentages weighted by t o t a l  numbers i n  the escapement: 1978 (Bethe e t  a l .  
1980), 1979-1982, 1984-1989. 



Table 7. Summary of chi-square analysis o f  temporal change i n  Kenai River sockeye 
salmon age composition, 1989. 

Chi-square Value 

Calculated Tabled 

Number of 
Periodsa Age classesb Alpha d f  Value S ign i f i can t?  Hypothesisc 

1-3 3 6.80 0.05 4 9.49 no accept 

1-2 3 2.60 0.05 2 5.99 no accept 

2-3 3 6.52 0.05 2 5.99 Yes r e j e c t  

"Per iod  1: 7/1-7/18. 
Period 2: 7/18-7/25. 
Period 3: 7/26-8/15. 

b ~ g e  classes: 1.2, 1.3, 2.3. 
' Hypothesis: Age class s t ructure i s  independent o f  time of sampling. 



Table 8. Kas i lo f  River sockeye salmon escapement sumnary, 1968-1989. 

Escapement 
Estimated by Crooked Creek Sonar Count 

Year Sonar Counta Hatchery Brood Stock Less Egg ~ a k e ~  

" M u l t i p l e  transducer sonar counts rounded t o  the nearest thousand (1968-77) from 
Namtvedt e t  a l .  (1979). Side-scanning sonar counts (1979-81) from 
Tarbox e t  a l .  (1983). 

b ~ ~ t i m a t e  o f  natura l  spawners above sonar s i t e .  
" From Cross e t  a l .  (1983): 1974-1980 

FRED Div is ion,  Soldotna, Alaska, personal comnunication: 1981-89. 



Table 9. Peak sockeye salmon escapement counts i n  seven index areas, Kas i lo f  River 
drainage, 1975-1989. 

Glacier Total 
Niko la i  Crystal  Clear F la t  Seepage Moose Bear Index 

Year Creek Creek Creek Creeka Creek Creek Creeka countb 

1975b 5,700 400 300 14,400 3,700 3,300 27,700 55,500 
1976 12,000 800 300 7,100 800 14,000 51,800 86,800 
1977 29,100 600 1,800 5,800 800 16,600 58,000 112,700 
1978 34,200 200 200 4,700 1,100 15,900 43,400 99,700 
1979 19,100 500 400 5,600 800 8,100 35,900 70,400 

1980 10,000 1,000 2,100 15,500 1,800 15,600 125,000 171,000 
1981 36,000 860 2,978 40,071 3,376 12,968 75,117 171,370 
1982 16,800 1,785 4,183 17,348 1,638 13,400 51,350 106,504 
1983 17,100 1,657 860 38,776 3,305 19,245 61,957 142,900 
1984 8,270 141 2,619 76,217 6,250 13,999 54,328 161,824 

1985 17,500 800 3,500 121,400 5,700 9,200 120,400 278,500 
1986' 11,900 1,400 2,700 60,600 2,000 21,200 102,900 202,700 
1987 9,002 1,385 7,704 61,000 791 17,601 71,250 168,733 
1988 10,841 593 5,809 40,015 1,387 17,727 127,532 203,904 
1989 4,818 1,033 559 20,156 940 17,058 62,941 107,505 

"FRED D i v i s i o n  weir count, 1980-1989. 
b ~ o u n t s  standardized t o  common u n i t  f o r  years when e n t i r e  stream not surveyed. 

Relat ive abundance per sect ion (when e n t i r e  system was surveyed) was used t o  extrap- 
o l a t e  f o r  years when only  a por t ion  o f  the stream was surveyed (1975-1980). Numbers 
rounded t o  nearest hundred f i sh .  

'FRED D iv i s ion  stream survey counts (1986-89). 



Table 10. D i s t r i b u t i o n  (percentage of t o t a l  index counts) o f  sockeye salmon i n  the 
major t r i b u t a r y  systems of Tustumena Lake, 1975-1988. 

Glacier 
N i  ko la i  Moose Bear FLat 

Year Creek Creek Creek Creek Other 



Table 11. Cumulative p ropor t i on  by date o f  sockeye salmon counts recorded i n  the  Kas i l o f  
River, 1980-1989. 

Cumulative Proport iona 

Date 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

14-May 
15-May 
16-May 
17-May 
18-May 
19-May 
20-May 
21 -May 
22-May 
23-May 
24-May 
25-May 
26-May 
27-May 
28-May 
29-May 
30-May 
31 -May 
01 - Jun 
02-Jun 
03- Jun 
04- Jun 
05-Jun 
06- Jun 
07- Jun 
08- Jun 
09- Jun 
10- Jun 
11-Jun 
12-Jun 
13-Jun 
14-Jun 
15-Jun 
16- Jun 
17-Jun 
18-Jun 
19- Jun 
20- Jun 
21 -Jun 
22- Jun 
23- Jun 
24-Jun 
25- Jun 
26- Jun 
27- Jun 
28- Jun 
29-Jun 
30-Jun 
01-Ju l  
02-Ju l  
03-Ju l  
04-Ju l  
05-Ju l  

0.007 
0.008 
0.009 
0.011 0.002 
0.012 0.003 
0.013 0.003 
0.015 0.004 
0.018 0.004 
0.020 0.005 
0.022 0.005 
0.025 0.006 
0.031 0.007 
0.039 0.007 
0.048 0.008 
0.058 0.009 
0.069 0.012 
0.075 0.015 
0.080 0.017 
0.089 0.019 
0.099 0.022 
0.111 0.025 
0.123 0.029 
0.136 0.035 
0.150 0.039 
0.157 0.044 
0.178 0.056 
0.217 0.066 

- Continued - 



Table 11. ( p  2 o f  2)  

Cumulative Propor t iona 

Date 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

06- Jut  
07-Jut  
08- Jut  
09- J u l  
10 -Ju l  
11 -Ju l  
12-Ju l  
13 -Ju l  
14 -Ju l  
15 -Ju l  
16 -Ju l  
17 -Ju l  
18 -Ju l  
19-Jut  
20-Ju l  
21-Jut 
22-Jut 
23-Ju l  
24-Ju l  
25-Ju l  
26 -Ju l  
27-Ju l  
28-Ju l  
29 -Ju l  
30 -Ju l  
31 -Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 -Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I 1  -Aug 
12-Aug 
13-Aug 
14-Aug 
15 -Aug 

No. days 
f o r  80% 34 29 32 33 28 28 32 4 1 26 33 

" Propor t  i o n  accrued on f i r s t  day (1983-1988) and Last day (1981-1986) represents  t h a t  
p o r t i o n  o f  t he  escapement es t imated be fo re  and a f t e r  enumeration a c t i v i t i e s .  



Table 12. Age composition of sockeye salmon col lected i n  the Kasi lo f  River, 1969-89. 

Percent Composition by Age Classa 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasonal 
Summary 

"Percentages weighted by t o t a l  numbers i n  the escapement: 1979-1989. 



Table 13. Summary o f  chi-square analysis o f  temporal change i n  Kasi lo f  River sockeye 
salmon age composition, 1989. 

Chi-square Value 

Calculated Tabled 

Number o f  
Per i odsa Age C l assesb Alpha DF Value Signi f icant? Hypothesisc 

1-3 2 300.91 0.05 2 5.99 Yes r e j e c t  

1-2 2 108.56 0.05 1 3.84 Yes r e j e c t  

2-3 2 42.00 0.05 1 3 . 8 4  Yes r e j e c t  

"Per iod  1: 6/15-7/6. 
Period 2: 7/7-7/20. 
Period 3: 7/21-8/15. 

b ~ g e  classes: 1.2, 1.3 
'H, : Age c lass proport ions do not  change over time. 





Table 14. (P 2 of 2) 

Cumulative Proportiona 

Date 1980 1981 1982 1983 1984b 1985 1986' 1987 1988 1989 

07-Aug 
08- Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 

Midpoint 7/22 7/21 7/21 7/19 7/17 7/18 7/19 7/09 7/15 

No. days 
f o r  80% 23 29 21+ 22+ 31+ 26+ 21 23 22 

"Propor t ion  accrued on las t  day (1981-1985) represents that  po r t ion  of the escapement 
estimated a f t e r  enumeration a c t i v i t i e s .  

b ~ h e  enumeration s i t e  was moved from the o u t l e t  of Crescent Lake t o  approximately 2 
miles above the terminus of the r i v e r  a t  Cook I n t e t  i n  1984. 

'Enumeration a c t i v i t i e s  terminated on 16 Juty 1986. Estimated proport ions from King 
and Tarbox (1988). 





Table 14. ( p  2 of 2) 

Cumulative Proportiona 

Date 1980 1981 1982 1983 1984~ 1985 1986' 1987 1988 1989 

Midpoint 7/22 7/21 721 7/19 7/17 7/18 7/19 7/09 7/15 

No. days 
f o r  80% 23 29 21+ 22+ 31+ 26+ 2 1 23 2 2 

" Proport ion accrued on Last day (1982- 1985) represents tha t  po r t  i o n  of the escapement 
estimated a f t e r  enumeration a c t i v i t i e s .  

 he enumeration s i t e  was moved from the o u t l e t  of Crescent Lake t o  approximately 2 
mi les above the terminus of the r i v e r  a t  Cook I n l e t  i n  1984. 

'Enumeration a c t i v i t i e s  terminated on 16 July  1986. Estimated proport ions from King 
and Tarbox (1988). 



Table 15. Age composi t ion o f  sockeye salmon c o l l e c t e d  i n  t he  Crescent R iver ,  1979-1989. 

Percent Composit ion by Age Classa 

Sample Sample 
Pe r i od  1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other S ize  

"Percentages weighted by t o t a l  numbers i n  t h e  escapement: 1979-1981, 1986-1989. 



Table 16. Salmon escapement observations i n  Susitna River t r i b u t a r i e s ,  1989. 

Number of Fish Observed o r  Estimated 

Method Source Sockeye Pink Chum Coho Chinook 

Alexander Creek 
Cache Creek 
Deception Creek 
Goose Creek 
Hewitt/Whiskey Lakes 
L i t t l e  Willow C r .  
Montana Creek 
Peters Creek 
P r a i r i e  Creek 
Sheep Creek 
Shel l  Lake 
Talachul i tna R. 
Tr ini ty/Movie Lakes 
West Fork Yentna R. 
Willow Creek 

a i r  count 
a i r  count 
weir 

a i r  count 

a i r  count 
tower 
a i r  count 
a i r  count 

" Sport Fish D i v i s i o n  records, Alaska Department o f  Fish and Game, Anchorage. 
b ~ o m e r c i a l  Fisheries D iv i s ion  records, Alaska Department o f  Fish and Game, Soldotna. 
' Cook I n l e t  Aquaculture Associat ion records, Soldotna. 



Table 17. Cumulative propor t ion by date o f  sockeye salmon counts recorded i n  the Yentna 
River,  1981-1989. 

Date 

27- Jun 
28- Jun 
29- Jun 
30-Jun 
01-Ju l  
02-Ju l  
03-Ju l  
04-Ju l  
05-Ju l  
06- Ju l  
07- Ju l  
08- Ju l  
09- Ju l  
10-Ju l  
11-Ju l  
12-Ju l  
13-Ju l  
14- Ju l  
15-Jul  
16- Ju l  
17-Jul  
18-Jul  
19-Jul  
20- Ju l  
21-Jul  
22- Ju l  
23- Ju l  
24-Jul  
25-Jul  
26- Ju l  
27-Jul  
28- Ju l  
29- Ju l  
30- Ju l  
31 -Jut  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 
21 -Aug 
22-Aug 
23-Aug 

Curnulat i v e  Proport  i ona 
1984 1985 1986 

0.000 
0.001 
0.001 
0.001 
0.001 
0.002 
0.003 
0.003 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.010 
0.011 
0.012 
0.013 
0.014 
0.014 
0.016 
0.019 
0.145 
0.359 
0.507 
0.636 
0.782 
0.903 
0.942 
0.960 
0.970 
0.978 
0.983 
0.987 
0.990 
0.994 
0.997 
1 .ooo 

t i  nued- 



Table 17. (page 2 o f  2). 

Cumulative propor t iona 
Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 

26-Aug 1.000 0.994 0.995 0.994 
27-Aug 1.000 0.994 0.996 0.996 
28-Aug 1.000 0.995 0.997 0.996 
29-Aug 1.000 0.996 0.998 0.998 
30-Aug 0.997 0.998 0.999 
31 -Aug 0.997 0.999 0.999 
01-Sep 0.998 0.999 1.000 
02-Sep 0.999 0.999 1.000 
03-Sep 0.999 0.999 1.000 
04-Sep 1 .OOO 1 .OOO 1 .OOO 
05-Sep 1 .OOO 1 .OOO 1.000 

Midpoint 7/16 7/21 7/20 7/21 7/26 7/28 7/27 7/25 7/25 

No. days 
f o r  80% 14 14 12 17 6 1 I +  17 11 18 

a Propor t ion accrued on l a s t  day (1986) represents that  p o r t i o n  o f  the escapement estimated 
a f t e r  terminat ion o f  enumeration a c t i v i t i e s .  



Table 18. Age composition of sockeye salmon collected i n  the Yentna River, 1986-1989. 

Percent Composition by Age Class 

Sample Samp 1 e 
Period 0.2 0.3 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 Size 

Seasonal 
Sumary 

"Percentages weighted by t o t a l  numbers i n  the escapement. 



Table 19. Sumnary of chi-square analysis of temporal change i n  Yentna River sockeye 
salmon age composition, 1989. 

Chi-square Value 

Calculated Tabled 

Number o f  
Periodsa Age classesb Alpha DF Value Signi f icant? Hypothesisc 

1-3 2 9.20 0.05 2 5.99 Yes r e j e c t  

1-2 2 0.00 0.05 1 3.84 no accept 

2-3 2 11.51 0.05 1 3.84 Yes r e j e c t  

" Period 1 : 7/7-7/22. 
Period 2: 7/23-7/27. 
Period 3: 7/28-8/20. 

b ~ g e  classes: 1.2, 1.3. 
'H,: Age class proport ions do not change over time. 



Table 20. Cumulative p ropor t i on  by date o f  p ink  salmon counts recorded i n  the Yentna River,  
1981-1989. 

Cumulative Proport iona 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 

27- Jun 
28- Jun 
29- Jun 
30- Jun 
01-Jul  
02-Ju l  
03- Ju l  
04-Ju l  
05-Jul  
06- Ju l  
07- Ju l  
08- Ju l  
09- Ju l  
10-Ju l  
I I - Ju l  
12-Ju l  
13- Ju l  
14-Jul  
15-Jul  
16-Jul  
17-Jul  
18-Jul  
19-Jul  
20- Ju l  
21-Jul  
22- Ju l  
23-Jul  
24-Jul  
25-Jul  
26- Ju l  
27-Jul  
28- Ju l  
29- Ju l  
30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 

0.000 0.001 
0.000 0.002 
0.000 0.003 
0.000 0.003 
0.000 0.005 
0.000 0.007 
0.000 0.011 
0.000 0.012 
0.000 0.015 
0.000 0.018 
0.001 0.021 
0.001 0.025 
0.001 0.030 
0.001 0.033 
0.001 0.038 
0.001 0.042 
0.003 0.046 
0.008 0.050 
0.023 0.053 
0.067 0.056 
0.126 0.060 
0.190 0.064 
0.277 0.078 
0.365 0.135 
0.420 0.226 
0.466 0.329 
0.510 0.475 
0.578 0.636 
0.669 0.763 
0.728 0.833 
0.784 0.877 
0.837 0.903 
0.873 0.926 
0.903 0.942 
0.925 0.956 
0.943 0.966 
0.956 0.978 
0.962 0.991 
0.969 1.000 
0.975 
0.982 
0.986 
0.988 
0.991 
0.992 
0.994 
0.994 
0.995 
0.996 

- Continued - 



Table 20. ( p  2 o f  2) 

Cumulative Proportiona 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 

19-Aug 
20-Aug 
21 -Aug 
22-Aug 
23-Aug 
24-Aug 
25 - Aug 
26-Aug 
27-Aug 
28-Aug 
29-Aug 
30 - Aug 
31 -Aug 
01 -Sep 
02-Sep 
03-Sep 
04-Sep 
05 - Sep 

- - 

Midpoint 7/27 7/30 7/21 7/27 7/28 7/27 7/27 7/29 7/27 

No. days 
f o r  80% 20 12 16 14 9 8+ 20 11 2 1 

"Propor t ion  accrued on l a s t  day (1986) represents that  po r t ion  o f  the escapement estimated 
a f t e r  terminat ion of enumeration a c t i v i t i e s .  



Figure 1. Anadrornous streams o f  Upper Cook In1 e t ,  A l a s k a .  
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A Location of sonar counters and fishwheels 

Figure 5 .  Susitna River and major t r ibutar ies .  
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NORTH BANK 

SOUTH B A N K  A 

1 2 1 1 1 0 9 6 7 6 6 4 3 2  1 

soakor 

Figure 6 .  Distr ibution from shore o f  salmon sonar counts in the Kenai River, 
1989.  



NORTH BANK 

SOUTH BANK 

Figure 7 .  Hourly dis t r ibut ion of salmon migrating past the Kenai River 
sonar counters, 1989. 



NORTH BANK 

SOUTH BANK 

F i g u r e  8. D i s t r i b u t i o n  f r o m  sho re  o f  salmon sonar c o u n t s  i n  t h e  K a s i l o f  R i v e r ,  
1989. 



NORTH B A N K  

SOUTH B A N K  A 

Figure  9. D i s t r i b u t i o n  from s h o r e  o f  salmon sonar  coun ts  i n  t h e  Kas i lo f  River ,  
15-30 June 1989. 





A NORTH B A N K  

Hour 

SOUTH B A N K  

Figure 1 1 .  Hourly distribution of salmon migrating past the Kasilof River 
sonar counters, 1989. 



NORTH BANK 

SOUTH BANK A 

Figure 1 2 .  Distribution from shore o f  salmon sonar counts in the Crescent 
River, 1989. 
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NORTH B A N K  
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Hour 

Figure 13. Hourly distribution of salmon migrating past the Crescent River 
sonar counters, 1989. 



NORTH BANK 

SOUTH BANK 

Figure 1 4 .  Distribution from shore of salmon sonar counts in the Yentna River, 
1 989. 



m SOUTH BANK 

Hour 

F i g u r e  15. H o u r l y  d i s t r i b u t i o n  o f  salmon m i g r a t i n g  p a s t  t h e  Yentna R i v e r  
sonar coun te rs ,  1989. 



Appendix A.1. Estimated salmon escapement into the Kenai River, north and south banks 
combined, 1 July through 15 August, 1989. Species composition of daily 
sonar counts based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.2. Kenai River nor th bank sonar counts by sector, 1 Ju ly  through 15 August, 1989. 
Counts expressed as percent o f  d a i l y  t o t a l .  

Percent o f  Counts by Sectora 

D a i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

01 - Ju l  
02- Ju l  
03-Jut 
04- Ju l  
05- Ju l  

06- Ju l  
07- Ju l  
08- Ju l  
09-Jul 
10-Jul 

11-Jul 
12-Jul 
13- Ju l  
14-Jul 
15- Ju l  

16- Ju l  
17- Ju l  
18- Ju l  
19-Jul 
20- Ju l  

21-Jul 
22- Ju l  
23- Ju l  
24- Ju l  
25-Jul 

26-Jul 
27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  

- Continued - 



Appendix A.2.  (p. 2 of 2 )  

Percent of Counts by Sector" 

Da i ly  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

15-Aug 19.4 18.6 16.4 21.4 17.4 5.3 1.4 0.1 0.0 0.0 0.0 0.0 1,610 

Average 12.4 43.0 24.1 9.3 5.7 2.6 0.8 0.6 0.3 0.4 0.4 0.5 

' The process of substituting average counts for  suspect counts i n  individual sector/hour blocks 
may have resulted i n  d a i l y  to ta ls  which do not equal those presented i n  other tables i n  t h i s  report. 



Appendix A.3. Kenai River south bank sonar counts by sector, 1 Ju ly  through 15 August, 1989. 
Counts expressed as percent o f  d a i l y  t o t a l .  

Percent o f  Counts by Sectora 
- 

D a i l y  
12 Total Date 

01 - Ju l  
02- Ju l  
03-Jul 
04- Ju l  
05-Jul 

06- Jul 
07- Jul 
08- Jul 
09- Ju l  
10-Jul 

I I - Jul  
12-Jul 
13-Jul 
14-Jul 
15-Jul 

16-Jul 
17-Jul 
18-Jul 
19-Jul 
20- Ju l  

21 - Ju l  
22- Ju l  
23- Ju l  
24- Ju l  
25-Jul 

26- Ju l  
27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  

31 - Ju l  
01-Aug 
02-Aug 
03-Aug 
04-Aug 

- Continued - 



Appendix A.3. (p. 2 of 2) 

Percent of Counts by Sectora 

Da i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Average 8.2 75 .3  9.9 3.4 1.2 0.4 0.0 0.1 0.1 0 .3  0 .4  0.9 

" The process of subs t i tu t ing  average counts f o r  suspect counts i n  ind iv idual  sector/hour blocks 
may have resul ted i n  d a i l y  t o t a l s  which do not equal those presented i n  other tables i n  t h i s  report.  



Appendix A.4. Kenai River north bank sonar counts by hour, 1 July through 15 August, 1989. Counts expressed as percent of daily total.' 

Percent of Counts by Hour 

Daily 
Date 1 2  3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24Total 

01- Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 



Appendix A.4 (page 2 of 2) 

Percent of Counts by Hour 

Daily 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24Total 

Average 4.2 3.6 2.8 2.5 2.3 2.6 3.2 3.8 3.9 3.6 3.8 4.0 3.9 4.5 4.4 4.6 4.2 4.9 5.0 5.4 5.9 6.0 5.6 5.3 

' The process of substituting average counts for suspect counts in individual sector/hour blocks may have resulted in daily totals which do not equal those 
presented in other tables in this report. 



Appendix A.5 .  Kenai River south bank sonar counts by hour, 1 July through 15 August, 1989. Counts expressed as percent of daily total.' 

Percent of Counts by Hour 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total 

16-Jul 
17-Jul 
18- Jul 
19-Jul 
20- Jul 

21-Jul 
22- Jul 
23- Jul 
24-Jul 
25- Jul 



Appendix A.5. (page 2 of 2). 

Percent of Counts by Hour 

Daily 
Date 1 2 3 4 5 6  7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total 

Average 5.5 4.5 3.3 2.4 1.7 1.8 2.1 2.4 2.8 3.0 3.4 4.2 4.6 5.2 5.4 5.0 5.1 6.1 6.0 6.0 5.5 4.9 4.5 4.5 

a The process of substituting average counts for suspect counts in individual sectorlhour blocks may have resulted in daily totals which do not equal those 
presented in other tables in this report. 



Appendix A.6. Estimated salmon escapement on the north bank of the Kenai River, 1 July 
through 15 August, 1989. Species composition of daily sonar counts based 
on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
0 5- Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-JuL 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28- Jul 
29- Jul 
30-Jul 
31-Jul 
01-Aug 
02-Aug 
03-Aug 
0 4 -Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11-Aug 
12-Aug 
13-Aug 
14 -Aug 
15 -Aug 



Appendix A.7 Es t imated  salmon escapement on t h e  s o u t h  bank o f  t h e  Kenai R i v e r ,  1 J u l y  
th rough 1 5  August, 1989. S p e c i e s  composit ion o f  d a i l y  sonar  counts  based  
on f i s h  wheel c a t c h e s .  

Sockeye Pink Coho Chinook 

Date Dai ly  Cum Dai ly  Cum Dai ly  Cum D a i l y  Cum 



Appendix A.8. D a i l y  adjusted f i s h  wheel catch by species f o r  the Kenai River, 6 Ju ly  through 
15 August 1989.ab 

Sockeye Pink Coho Chinook 

Date Hours Open D a i l y  Cum D a i l y  Cum D a i l y  Cun D a i l y  Cum 

06- Jut 
07- Jut 
08- Jut 
09- Ju l  
10-Jut 
11-Jul 
12- Ju l  
13- Jut 
14- Jut 
15- Ju l  
16-Jul 
17-Jut 
18-Jul 
19-Jul 
20-Jul 
21 -Jut 
22-Jul 
23- Ju l  
24-Jut 
25-Jul 
26- Jut 
27- Ju l  
28- Jut 
29- Jut 
30- Jut 
31 -Jut 
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 

" Fish wheel catch adjusted f o r  24 h: ( d a i l y  catch * 24 h)/hours open. 
Actual t o t a l  catch by species: 6341 sockeye salmon; 69 pink salmon; 28 coho salmon; 16 
chinook salmon. 



Appendix A.9. Length composition o f  the major age classes o f  sockeye salmon co l lec ted  
i n  the Kenai River, 1980-1989. Length measured from mid-eye t o  f o r k  o f  
t a i l .  

Male Female Total 

Ave Ave Ave Rat io  
Age Length Stndrd Sample Length Stndrd Sanple Length Stndrd Sample Male/ 

Year Class (mn) Error  Size (mn) Error  Size (mn) Error  Size Female 



Appendix A.lO. Estimated salmon escapement into the Kasilof River, north and south banks 
combined, 15 June through 15 August, 1989. Species composition of daily 
sonar counts based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
0 9- Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 
01-Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
0 7 -Aug 
08-Aug 
09-Aug 
10-Aug 

- Continued - 



Appendix A.lO. (p .  2 o f  2) 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.11. Kas i lo f  River nor th bank sonar counts by sector, 15 June through 15 August, 1989. 
Counts expressed as percent o f  d a i l y  t o t a l .  

Percent o f  Counts by Sectora 

Da i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

15-Jun 
16- Jun 
17- Jun 
18- Jun 
19- Jun 

20- Jun 
21 - Jun 
22- Jun 
23- Jun 
24- Jun 

25-Jun 
26- Jun 
27- Jun 
28- Jun 
29- Jun 

30- Jun 
01 - Ju l  
02-Jul 
03- Ju l  
04- Ju l  

05- Ju l  
06-Jul 
07- Ju l  
oa-Jul 
09- Ju l  

10-Jul 
11-Jul 
12-Jul 
13- Ju l  
14- Ju l  

15- Ju l  
16- Ju l  
17- Ju l  
18- Ju l  
19-Jul 

20-Jul 
21 - Ju l  
22- Ju l  
23- Ju l  
24- Ju l  

25-Jul 
26- Jut 
27- Ju 1 
28-Jul 
29- Ju l  

30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 



Appendix A. l l  (page 2 of 2). 

Percent of Counts by Sectora 

Dai ly  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Average 54.7 26.1 6.9 0.9 0.2 0.2 0.8 1.6 1.9 2.4 2.1 2.2 

" The process of substi tut ing average counts fo r  suspect counts i n  individual sector/hour blocks 
may have resulted i n  da i l y  to ta ls  which do not equal those presented i n  other tables i n  t h i s  report. 



Appendix A.12. Kasilof River south bank sonar counts by sector, 15 June through 15 August, 1989. Count 
expressed as percent of d a i l y  tota l ."  

Percent of Counts by Sector 

Da i ly  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 



Appendix A.12 (page 2 of 2). 

Percent of Counts by Sector 

Dai l v  
Date 1 2 3 4 5 6 7 8 9 10 11 12 ~ o t a l  

" The process of substituting average counts for  suspect counts i n  individual sector/hour blocks may have 
resulted i n  d a i l y  to ta ls  which do not equal those presented i n  other tables i n  th is  report. 



Appendix A. 13. Kasi l o f  River nor th  bank sonar counts by hour, 15 June through 15 August, 1989. Counts expressed as percent o f  da i  l y  t o t a l  ." 

Percent o f  Counts by Hour 

D a i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

10-Ju l  
I I - Jut 
1 2 - J u ~  
13-Ju l  
14-Jul 

15-Jul 
16- J u l  
17-Jul 



Appendix A.13 (page 2 of 2). 

Percent of Counts by Hour 

Daily 
Date 1 2  3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24Total 

Average 5.4 5.7 5.7 5.5 4.9 4.3 4.4 4.7 3.5 3.8 3.6 3.1 3.1 3.5 3.3 3.3 3.8 4.2 4.2 3.9 3.6 3.9 4.1 4.4 

a The process of substituting average counts for suspected counts in individual sectorlhour blocks may have resulted in daily totals which do not equal those 
presented in other tables in this report. 



Appendix A.14. Kas i l o f  R iver  south bank sonar counts by hour, 15 June through 15 August, 1989. Counts expressed as percent o f  d a i l y  t o ta l . "  

Percent o f  Counts by Hour 

D a i l y  
Date  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

10 -Ju l  
11 -Ju l  
12- Jut  
13- J u l  
14-Ju l  



Appendix A.14. (page 2 of  2). 

Percent of  Counts by Hour 

Dai ly  
Date 1 2  3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

20- Ju l  
21 - Ju l  
22- Ju l  
23- Ju l  
24- Ju l  

25- Ju l  
26- Ju l  
27- Ju l  
28- Ju l  
29- Ju l  

30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 

09-Aug 6.2 5.5 4.7 3.5 2.1 2.1 3.8 4.2 3.0 3.1 3.1 5.2 3.8 5.6 4.9 5.6 5.8 7.3 3.8 4.4 1.1 2.0 4.5 4.5 709 
10-Aug 4.9 3.9 3.7 4.8 3.7 2.5 4.9 5.1 3.3 4.7 5.7 5.8 5.6 5.8 5.6 3.5 3.4 4.6 1.3 4.3 3.0 3.4 2.7 3.9 791 
I l -Aug 5.4 4.7 3.0 3.0 4.1 3.4 5.0 5.2 7.7 5.2 5.0 3.4 4.7 5.0 2.5 2.9 4.7 3.4 5.5 4.3 5.4 1.4 1.6 3.6 559 
12-Aug 4.5 5.6 9.9 2.9 2.9 1.1 3.2 3.5 2.7 4.0 5.3 4.8 4.8 2.1 4.5 3.5 2.7 2.1 3.5 6.4 4.0 5.9 6.4 3.5 374 
13-Aug 5.5 4.3 8.0 3.9 2.7 4.3 4.1 7.2 4.3 4.3 2.7 1.7 2.2 1.7 1.9 2.9 2.2 1.7 4.8 2.2 8.0 6.7 7.7 5.1 415 

Average 4.3 4.4 4.4 4.1 4.5 4.2 4.1 4.4 3.9 3.6 3.9 4.1 3.8 3.6 3.6 3.2 3.6 4.1 4.3 4.2 4.6 5.0 5.1 5.0 

" The process of  subst i tu t ing average counts f o r  suspected counts i n  ind iv idual  sector/hour blocks may have resulted i n  d a i l y  t o t a i s  which do not equal 
those presented i n  other tables i n  t h i s  report. 



Appendix A.15. Estimated salmon escapement on the north bank of the Kasilof River, 15 
June through 15 August, 1989. Species composition of daily sonar counts 
based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

15- Jun 
16- Jun 
17- Jun 
18- Jun 
19- Jun 
20-Jun 
21-Jun 
22- Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
3 1- Jul 
0 1 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

- Continued - 



Appendix A.15. (p. 2 of 2) 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.16 Estimated salmon escapement on the south bank of the Kasilof River, 15 
June through 15 August, 1989. Species composition of daily sonar counts 
based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22- Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 
01-Aug 
02-Aug 
0 3 -Aug 
04-Aug 
0 5-Aug 
0 6-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
93 0 
149 0 
155 0 
215 0 
250 0 
268 0 
323 0 
371 0 
458 0 
582 0 
810 0 

1,021 0 
1,262 0 
1,539 0 
1,607 0 
1,709 0 
2,085 0 
2,502 0 
3,266 0 
3,796 0 
4,127 0 
4,358 12 
4,432 4 
4,496 3 
4,648 8 
4,711 4 
4,784 4 
4,821 12 
4,856 10 
4,885 9 
4,916 9 
4,939 7 
4,964 7 
5,008 14 
5,050 12 
5,105 17 
5,153 15 
5,172 6 
5,196 7 
5,224 8 

- Continued - 



Appendix A.16. ( p .  2 of 2) 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.17. D a i l y  adjusted f i s h  uheel catch by species f o r  the Kas i lo f  River, 23 June 
through 9 August 1989.ab 

Sockeye Pink Coho Chi nook 

Date Hours Open D a i l y  Cum D a i l y  Cun D a i l y  Cum D a i l y  Cum 

23- Jun 
24- Jun 
25- Jun 
26- Jun 
27- Jun 
28- Jun 
29- Jun 
30- Jun 
01-Jul 
02-Jul 
03- Ju l  
04- Ju l  
05-Jul 
06- Ju l  
07-Jul 
08-Jul 
09-Jul 
10- Ju l  
11-Jul 
12-Jul 
13- Ju l  
14-Jul 
15-Jul 
16- Ju l  
17-Jul 
18- Ju l  
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26- Ju l  
27- Ju l  
28- Ju l  
29- Ju l  
30-Jul 
31-Jul 
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 

" Fish wheel catch adjusted f o r  24 h: ( d a i l y  catch * 24 h)/hours open. 
" Actual t o t a l  catch by species: 4017 sockeye salmon; 154 p ink salmon; 5 coho salmon; 

99 chinook salmon. 



Appendix A.18. Length composition of the major age classes of sockeye salmon collected 
i n  the Kasilof River, 1980-1989. Length measured from mid-eye t o  fork 
of t a i  1. 

Male Female Total 

Ave Ave Ave Ratio 
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male/ 

Year Class (rnn) Error Size (mn) Error Size (mn) Error Size Female 

1980 1.2 474 2 189 464 1 376 467 565 0.5:l 
1981 503 2 241 492 3 146 499 387 1.7:1 
1982 481 2 285 466 2 235 474 2 475 1.2:l 
1983 493 2 113 491 3 78 492 2 191 1.4:l 
1984 480 1 544 478 1 428 479 1 972 2.6:l 
1985 4 74 1 723 472 1 897 473 1 1620 0.8:l 
1986 482 2 266 482 1 368 482 1 634 0.7:l 
1987 472 2 282 470 2 257 471 1 539 1.1:l 
1988 480 1 353 477 1 480 478 1 833 0.7:l 
1989 481 2 245 480 2 290 480 1 535 0.8:l 

1980 1.3 531 7 35 516 2 115 520 150 0.3:l 
1981 566 1 422 558 1 369 562 791 1.1:l 
1982 549 1 377 542 1 428 545 1 805 0.9:l 
1983 558 2 170 547 2 187 552 1 357 0.9:l 
1984 539 1 304 533 1 383 535 1 687 0.8:l 
1985 531 2 341 527 1 433 529 1 774 0.8:l 
1986 550 2 342 543 1 405 546 1 747 0.8:l 
1987 553 2 191 552 2 154 552 2 345 1.2:l 
1988 550 1 311 543 1 382 546 1 693 0.8:l 
1989 550 2 266 542 2 296 546 1 562 0.9:l 



Appendix A.19. Estimated salmon escapement into the Crescent River, north and south banks 
combined, 1 July through 1 August, 1989. Species composition of daily 
sonar counts based on trap catches. 

Sockeye Pink Chum Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.20. Da i l y  f i s h  t r ap  catch by species f o r  the Crescent River, 1 Ju ly  through 1 
August 1989. 

Sockeye Pink Chun Chinook 

Date Da i l y  Cum Da i l y  Cum Da i l y  C u n  Da i l y  Cum 

01 - Jul 
02- Ju l  
03- Jul 
04- Jul 
05- Ju l  
06- Ju l  
07- Ju l  
08- Ju l  
09- Ju l  
10- Ju l  
11-Jul 
12- Ju l  
13-Jul 
14- Ju l  
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21 - Ju l  
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  
31-Jul 
01 -Aug 



Appendix A.21. Crescent River nor th bank sonar counts by sector, 1 Ju ly  through 1 August, 1989. 
Counts expressed as percent of d a i l y  to ta l . "  

Percent o f  Counts by Sector 

D a i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Tota l  

01 - Ju l  
02- Ju l  
03- Ju l  
04- Ju l  
05- Ju l  

06- Jut 
07- Jut 
08- Ju l  
09- Ju l  
10-Jul 

I l - J u l  
12-Jul 
13-Jul 
14-Jul 
15-Jul 

16-Jut 
17-Jul 
18-Jul 
19- Ju l  
20- Ju l  

21 -Jut 
22- Ju l  
23- Jut 
24-Jul 
25-Jul 

26- Ju l  
27-Jul 
28-Jul 
29-Jul 
30-Jul 

Average 

" The process of subs t i tu t ing  average counts f o r  suspect counts i n  ind iv idua l  sector/hour blocks 
may have resul ted i n  d a i l y  t o t a l s  which do not  equal those presented i n  other tab les i n  t h i s  report.  



Appendix A.22. Crescent River south bank sonar counts by sector, 1 Ju ly  through 1 August, 1989. 
Counts expressed as percent o f  d a i l y  to ta l . "  

Percent o f  Counts by Sector 

D a i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

01 - Jul 
02- Jul 
03- Ju l  
04- Jul 
05-Jul 

06- Ju l  
07- Ju l  
08- Ju l  
09- Ju l  
10-Jul 

I 1  - Ju l  
12-Jul 
13-Jul 
14-Jul 
15- Ju l  

16- Jul 
17- Jul 
18- Ju l  
19- Jul 
20- Ju l  

21 - Ju l  
22- Jul 
23-Jul 
24- Ju l  
25-Jul 

26- Ju l  
27- Ju l  
28- Jut 
29- Ju l  
30- Ju l  

31 - Ju l  
01 -Aug 

Average 

" The process of subs t i tu t ing  average counts f o r  suspect counts i n  ind iv idua l  sector/hour blocks 
may have resul ted i n  d a i l y  t o t a l s  which do not equal those presented i n  other tables i n  t h i s  report.  



Appendix A.23. Crescent River north bank sonar counts by hour, 1 July through 1 August, 1989. Counts expressed as percent o f  d a i l y  to ta l . '  

Date 

01 - Ju l  
02- Ju l  
03- Ju l  
04-Jul 
05-Jul 

06-Jul 
07- Ju l  
08- Ju l  
09-Jul 
10- Ju l  

16-Jul 
17-Jul 
18-Jul 
19-Jul 
20- Ju l  

Percent of  Counts by Hour 

Dai ly  
1 2 3 4 5 6 7 8 . 9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24To ta l  

14.3 0.0 0.0 0.0 2.8 3.9 0.0 0.0 0.4 1.3 0.0 4.1 1.5 2.2 3.3 4.6 2.6 8.9 12.8 12.6 8.9 10.4 2.2 3.0 460 
3.2 2.9 0.0 2.6 5.2 4.5 3.6 16.2 0.0 0.6 1.6 0.3 0.0 2.3 0.3 0.6 1.6 3.2 8.4 11.0 5.2 6.5 17.2 2.6 308 
1.3 0.0 0.4 0.0 0.0 6.6 1.9 1.1 0.9 1.1 0.6 1.3 0.6 0.2 0.4 1.1 1.5 3.4 32.6 25.3 13.8 5.3 0.4 0.2 470 
1.0 1.8 8.4 7.6 9.2 3.5 4.8 7.4 4.1 6.2 4.1 7.0 2.7 1.3 0.6 1.2 1.6 2.6 1.8 3.8 7.8 5.8 3.2 2.61,735 
2.1 6.0 2.3 4.4 3.1 1.9 3.5 8.2 3.1 0.1 0.1 0.2 0.2 0.0 0.0 1.4 1.7 4.9 4.0 3.8 22.9 21.0 4.0 1.0 877 

0.1 0.1 0.0 0.6 1.4 0.4 0.6 0.2 0.3 1.1 2.7 2.4 7.5 7.2 6.7 6.2 5.7 6.0 4.3 5.2 7.7 18.5 11.3 4.11,941 
0.8 0.0 0.4 0.5 1.8 1.6 0.9 0.9 4.6 7.0 7.3 9.7 8.3 8.2 3.3 1.9 2.6 1.1 0.9 1.3 7.9 16.1 8.3 4.72,217 
1.4 0.2 0.6 0.3 0.9 5.7 1.1 2.8 17.2 3.1 3.9 4.0 7.1 8.9 4.8 3.7 5.6 2.1 3.8 1.7 2.4 6.5 7.4 5.12,651 
2.9 0.8 4.8 3.9 1.2 3.8 5.8 9.5 3.2 3.8 4.7 4.0 6.8 8.8 8.5 5.1 4.8 5.3 2.8 2.1 1.4 0.8 3.3 2.11,935 
3.8 0.1 0.2 0.7 1.2 2.8 2.3 2.2 2.6 4.6 6.7 13.5 9.5 13.7 10.3 4.5 4.3 3.8 2.8 3.1 2.8 1.6 1.9 1.11,338 

0.0 0.7 0.1 7.0 0.1 1.4 1.0 1.3 2.6 2.3 3.5 5.7 5.4 8.2 8.6 9.1 9.8 6.4 8.2 5.0 3.1 4.0 4.3 2.01,414 
0.6 0.2 0.2 0.7 1.6 6.2 1.6 1.7 2.7 2.1 3.4 4.2 5.1 10.5 14.5 11.5 4.5 3.0 7.6 5.7 4.2 2.2 1.2 4.71.719 
0.1 1.8 0.6 1.0 2.5 2.0 3.8 4.2 6.1 6.6 3.1 8.7 9.8 12.6 7.4 4.2 4.0 8.5 6.2 2.9 1.0 2.2 0.4 0.01,253 
0.0 0.0 0.0 0.0 0.0 0.0 33.3 0.0 0.0 16.7 33.3 16.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6 
0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.8 0.3 1.5 1.3 0.8 2.3 3.0 2.5 3.3 3.5 2.3 2.8 51.6 14.4 6.6 2.0 0.8 395 

0.0 0.0 0.0 0.3 0.7 1.3 1.3 1.8 3.1 2.1 5.7 4.0 8.3 6.0 6.7 4.1 7.3 13.0 14.3 7.4 5.9 3.9 2.6 0.32,580 
0.3 0.9 0.0 4.2 1.7 5.2 5.6 2.9 2.2 3.7 3.4 7.4 9.1 8.1 5.6 5.5 4.1 3.6 9.1 8.4 4.6 1.1 1.1 2.02,558 
6.4 2.6 0.9 0.2 0.2 0.2 0.4 1.3 2.6 8.2 3.5 11.0 17.0 4.2 3.1 3.5 5.1 3.8 6.9 11.3 3.5 1.3 1.3 1.6 547 
0.2 0.2 9.3 0.2 0.0 0.2 12.6 4.5 1.0 1.0 4.7 6.1 3.7 1.6 2.8 7.1 5.1 6.5 2.8 7.3 9.3 7.7 4.7 1.4 507 
1.0 0.1 0.0 0.0 0.4 0.2 4.0 2.9 4.0 2.9 4.3 2.5 3.3 4.0 6.8 4.8 3.2 3.6 4.4 10.0 16.6 10.4 6.5 4.21,130 

- Continued - 



Appendix A.23. (p. 2 of 2 )  

Percent of Counts by Hour 

Dai l v  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 l o t a i  

4 
I 31-Jul 2.2 2.2 1.6 3.3 1.4 5.1 5.8 1.6 12.0 5.2 11.0 4.0 6.1 3.0 4.0 5.4 5.3 2.6 4.1 3.5 4.5 1.9 3.5 1 .01 ,157 

Ol-Aug 1.3 0.4 2.2 1.5 0.2 1.3 2.2 0.5 1.1 2.6 9.1 1.6 1.5 2.6 2.4 7.3 1.5 3.8 5.7 22.8 14.6 6.0 4.2 3.8 548 

Average 1.6 1.1 1.3 1.9 1.7 3.4 3.8 3.4 4.5 3.7 4.1 5.2 6.3 7.0 5.9 4.6 4.5 4.6 5.8 5.5 5.9 6.2 4.9 3.1 

" The process of substituting average counts for  suspect counts i n  individual sector/hour blocks may have resulted i n  d a i l y  to ta ls  which do not equal those 
presented i n  other tables i n  th is  report. 



Appendix A.24. Crescent River south bank sonar counts by hour, 1 July through 1 August, 1989. Counts expressed as percent o f  d a i l y  total. '  

-- 

Percent of  Counts by Hour 

Da i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24To ta l  

01-Jul 1.0 1.0 1.0 1.0 1.0 1.0 1.9 4.8 5.7 5.7 5.7 1.9 0.0 9.5 7.6 3.8 6.7 6.7 16.2 1.9 2.9 5.7 5.7 1.9 105 
02-Jul 3.6 1.3 0.0 3.8 13.4 7.0 7.0 6.3 4.5 4.5 4.5 0.2 0.0 0.4 0.0 0.4 0.2 0.0 1.9 5.5 1.9 4.4 8.5 20.6 528 
03-Jul 9.5 0.0 2.0 26.0 12.9 12.6 8.8 2.6 0.0 4.0 4.0 1.1 2.4 4.8 1.6 1.8 1.7 0.3 0.3 1.4 1.3 0.6 0.2 0.11,188 
04-Jul 0.4 0.3 1.0 1.6 0.4 5.6 0.4 0.7 0.2 1.7 4.4 6.8 7.7 9.0 8.3 11.7 8.7 3.1 3.2 7.6 12.3 2.6 1.4 0.92,057 
05-Jul 0.1 0.0 0.0 0.1 0.0 0.6 0.6 1.0 3.1 2.4 5.4 5.2 11.0 11.9 8.6 6.4 5.1 2.3 1.7 3.0 11.2 15.1 3.8 1.31,413 

06-Jul 0.2 0.0 0.2 0.2 0.1 0.1 0.3 0.6 0.4 0.7 2.4 4.0 4.1 10.0 9.9 6.9 5.8 5.3 1.6 5.1 7.3 24.2 9.4 1.11,784 
07-Jul 0.7 0.2 0.4 0.1 0.3 0.6 0.7 0.7 1.9 9.2 6.0 7.8 3.2 3.4 1.8 2.1 3.0 2.2 0.7 2.2 4.6 20.1 15.7 12.31,341 
08-Jul 1.9 0.9 2.0 0.3 1.3 0.5 30.4 3.2 1.4 3.4 2.1 3.8 6.3 5.3 4.2 2.6 2.5 0.9 2.3 2.2 0.1 3.7 8.7 9.91,727 
09-Jul 4.4 1.1 2.6 0.4 2.0 1.1 0.8 2.9 2.8 7.5 8.2 10.1 10.9 6.1 4.3 6.3 5.2 1.7 1.5 2.0 1.0 0.8 10.0 6.5 1,024 
10-Jul 3.0 0.6 0.8 0.4 0.7 3.9 6.1 5.5 2.5 2.8 6.2 8.6 4.1 9.8 7.4 5.1 4.2 3.6 6.2 3.8 3.1 2.4 4.5 4.41,089 

11-Jul 1.2 0.4 8.3 9.7 2.3 0.6 1.6 2.6 2.5 2.3 5.0 5.7 4.2 5.9 6.1 4.7 3.5 5.7 5.6 3.7 3.5 4.2 6.7 3.91,707 
12-Jul 0.9 0.4 0.2 1.4 0.6 1.1 1.1 0.4 0.4 1.8 2.1 3.7 5.8 8.1 11.3 10.8 11.8 7.3 11.3 6.6 2.8 4.2 1.7 4.31,895 
13-Jul 3.4 1.8 2.6 2.4 2.0 1.2 2.5 3.7 8.0 5.7 5.2 8.6 14.6 9.0 5.8 3.3 3.7 5.5 5.0 4.0 1.0 0.7 0.2 0.11,476 
14-Jul 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 
15-Jut 0.0 0.1 0.0 0.0 0.1 0.1 0.8 0.4 1.0 1.2 1.2 1.8 1.1 3.0 4.5 6.0 3.8 5.1 11.0 17.9 18.2 11.1 9.6 1.8 730 

16-Jul 0.1 0.1 0.1 0.1 0.4 1.5 2.7 2.5 3.3 4.4 6.2 7.3 6.6 5.1 5.5 3.2 2.2 9.0 18.0 10.6 5.9 3.1 1.7 0.4 4,181 
17-Jul 0.0 0.0 0.0 0.5 2.1 5.5 7.8 3.1 2.3 5.0 8.6 5.6 9.0 8.8 5.9 4.2 4.8 5.0 6.7 7.2 4.1 1.9 1.1 0.92,262 
18-Jul 0.3 0.0 0.0 0.4 0.4 1.3 1.9 2.1 2.2 3.3 6.4 7.1 10.3 7.6 4.2 5.3 3.7 2.8 8.0 13.0 10.3 8.0 1.4 0.1 778 
19-Jul 0.1 0.2 0.1 1.3 0.9 0.5 2.0 2.0 1.9 2.7 2.5 6.6 7.2 11.3 10.0 8.7 8.2 3.4 4.2 9.0 6.6 6.1 3.5 1.1 913 
20-Jul 0.0 0.3 0.2 0.0 0.1 0.2 1.1 1.7 3.9 4.4 3.3 4.0 4.7 5.6 5.9 8.4 4.0 3.3 1.0 10.1 18.4 14.0 3.8 1.61,991 

- Continued - 



Appendix A.24. (p. 2 of 2 )  

Percent of Counts by Hour 

Dai ly  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  
-- 

do 
Q 31-Jul  0.6 0.6 0.2 0.2 0.8 1.0 0.8 1.2 3.4 5.0 0.6 1.8 0.6 2.6 2.4 1.4 3.6 6.3 8.5 24.6 21.6 7.3 2.2 3.0 505 
I Ol-Aug 2.5 1.7 2.2 0.0 0.2 1.8 2.2 2.0 6.6 3.5 1.4 4.0 4.3 5.5 7.2 7.5 3.8 2.2 4.6 11.4 8.1 8.6 8.4 0.3 651 

Average 2.3 0.7 1.2 2.0 1.4 2.2 3.8 2.3 2.6 3.5 4.6 5.2 5.9 6.3 5.7 5.3 4.3 4.3 5.6 6.3 7.2 7.4 5.7 4.2 

" The process of substituting average counts for  suspect counts i n  individual sector/hour blocks may have resulted i n  d a i l y  to ta ls  which do not equal those 
presented i n  other tables i n  t h i s  report. 



Appendix A.25. Estimated salmon escapement on the north bank of the Crescent River, 1 July 
through 1 August, 1989. Species composition of daily sonar count based on 
trap catches. 

Date 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12- Jul 
13-Jul 
14-Jul 
15- Jul 
16- Jul 
17-Jul 
18- Jul 
19-Jul 
20-Jul 
21-Jul 
22- Jul 
23-Jul 
24-Jul 
25- Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
3 1- Jul 
0 1-Aug 

Sockeye Pink Chum Chinook 

Daily Cum Daily Cum Daily Cum Daily Cum 



Appendix A.26. Estimated salmon escapement on the south bank of the Crescent River, 1 July 
through 1 August, 1989. Species composition of daily sonar counts based on 
trap catches. 

Sockeye Pink Chum Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-J~l 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28- Jul 
29-Jul 
30-Jul 
31-Jul 
01-Aug 



Appendix A.27. Length composition o f  the major age classes o f  sockeye salmon co l lec ted  
i n  the Crescent River, 1980-1989. Length measured from mid-eye t o  f o r k  
o f  t a i  1. 

Male Female Total 

Ave Ave Ave Rat io  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male/ 

Year Class (mn) Error  Size (mn) Er ro r  Size (mn) Er ro r  Size Female 



Appendix A.28. Estimated salmon escapement i n t o  the Yentna River, nor th  and south banks 
combined, 7 Ju ly  through 20 August 1989. Species composition o f  d a i l y  
sonar counts based on f i s h  wheel catches. 

Sockeye Pink Chum Coho Chinook 

Date D a i l y  Cum D a i l y  Cum D a i l y  Cum D a i l y  Cum D a i l y  Cum 

07-Jul 
08- Ju l  
09- Ju l  
10- Ju l  
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jut 
19- Ju l  
20- Ju l  
21 - Ju l  
22- Ju l  
23-Jul 
24-Jul 
25-Jul 
26- Ju l  
27- Ju l  
28- Ju l  
29- Ju l  
30-Jul 
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 - Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 



Appendix A.29. Estimated salmon escapement on the north bank of the Yentna River, 7 July 
through 20 August, 1989. Species composition of daily sonar counts based 
on fish wheel catches. 

Sockeye Pink Chum Coho 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

Chinook 

Daily Cum 

07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12- Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 
0 1 -Aug 
02-Aug 
0 3 -Aug 
04-Aug 
05-Aug 
06-Aug 
0 7 -Aug 
0 8 -Aug 
0 9 -Aug 
10-Aug 
11 -Aug 
12-Aug 
13 -Aug 
14 -Aug 
15 -Aug 
16 -Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 



Appendix A.30. Estimated salmon escapement on the south bank o f  the Yentna River, 7 Ju ly  
through 20 August, 1989. Species composition of  d a i l y  f i s h  targets based 
on f i s h  wheel catch. 

Date 

07- Ju l  
08- Ju l  
09- Ju l  
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19- Ju l  
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I 1  -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 

Sockeye 

Dai Ly Cum 

182 182 
250 432 
219 651 
209 860 
126 986 
73 1,059 
81 1,140 

304 1,444 
375 1,819 
196 2,015 

2,206 4,221 
4,516 8,737 
5,148 13,885 
3,780 17,665 
3,031 20,696 
4,158 24,854 
7,105 31,959 
8,778 40,737 
7,558 48,295 

10,285 58,580 
9,053 67,633 
4,040 71,673 
4,106 75,779 

908 76,687 
288 76,975 
419 77,394 
465 77,859 
654 78,513 

1,274 79,787 
866 80,653 
659 81,312 
260 81,572 
386 81,958 
392 82,350 
280 82,630 
282 82,912 
265 83,177 
452 83,629 
272 83,901 
247 84,148 
115 84,263 
113 84,376 
107 84,483 
89 84,572 
48 84,620 

Pink 

Da i l y  Cum 

374 374 
511 885 
653 1,538 
625 2,163 
945 3,108 

1,109 4,217 
1,194 5,411 
1,416 6,827 

740 7,567 
129 7,696 

1,451 9,147 
4,284 13,431 
7,198 20,629 
6,011 26,640 
4,396 31,036 
4,071 35,107 
4,579 39,686 

10,178 49,864 
11,311 61,175 
10,504 71,679 
11,046 82,725 
8,868 91,593 
7,037 98,630 
6,112 104,742 
2,419 107,161 
1,421 108,582 
1,575 110,157 
1,642 111,799 
3,197 114,996 
3,370 118,366 
3,144 121,510 
2,972 124,482 
1,509 125,991 
1,568 127,559 

575 128,134 
580 128,714 
515 129,229 
878 130,107 
677 130,784 
577 131,361 
427 131,788 
168 131,956 
163 132,119 
89 132,208 
70 132,278 

Chum Coho Chinook 

Da i l y  Cum Dai l y  Cum Da i l y  Cum 



Appendix A.31. Yentna River south bank sonar counts by sec:or, 7 Ju ly  through 20 August, 1989. 
Counts expressed as percent of d a i l y  to ta l .  

Percent of Counts by Sector 

Date 
Da i l y  

11 12 Total 

07-Jul 17.2 17.3 16.7 10.5 4.0 0.4 5.2 4.9 3.1 3.0 5.2 12.3 669 
08-Jul 26.4 15.2 15.4 8.6 3.4 0.8 3.8 3.6 2.6 4.8 5.4 9.9 915 
09-Jul 22.9 15.9 15.7 10.2 3.3 0.4 4.1 4.0 3.8 4.4 6.3 8.9 902 
10-Jut 19.6 15.3 20.8 11.6 3.6 0.5 5.5 3.7 3.4 2.2 3.2 10.7 862 
I l - J u t  21.7 16.5 19.3 8.0 1.7 0.5 3.9 2.5 2.4 3.2 5.2 14.9 1,106 

17-Jut 
18-Jut 
19-Jut 
20-Jut 
21-Jul 

22-Jul 
23-Jut 
24-Jul 
25-Jul 
26-Jut 

27- Jut 
28- Jut 
29- Jut 
30- Jut 
31 -Jut 

I l -Aug  12.5 34.1 31.5 11.4 6.6 2.4 1.6 0.2 0.0 0.0 0.0 0.0 1,828 
12-Aug 16.5 28.1 33.0 13.2 6.1 2.3 0.6 0.3 0.0 0.0 0.0 0.0 1,596 
13-Aug 10.2 22.5 42.6 12.8 6.2 3.2 1.4 0.6 0.1 0.1 0.0 0.1 2,720 
14-Aug 11.5 29.4 32.7 13.9 6.1 3.2 1.4 1.1 0.3 0.2 0.1 0.2 3,219 
15-Aug 17.8 36.2 24.2 10.4 5.4 3.2 1.3 0.5 0.2 0.4 0.4 0.1 3,267 

Average 14.0 26.1 20.4 11.0 8.9 6.3 4.3 3.0 1.6 1.4 1.1 2.0 

" The process of subs t i tu t ing  average counts f o r  suspect counts i n  ind iv idual  sector/hour blocks 
may have resul ted i n  d a i l y  t o t a l s  which do not equal those presented i n  other tables i n  t h i s  report. 



Appendix A.32. Yentna River nor th bank sonar counts by sec:or, 7 Ju ly  through 20 August, 1989. 
Counts expressed as percent o f  d a i l y  t o t a l .  

Percent o f  Counts by Sector 

D a i l y  
Tota l  Date 

07- Ju l  
08-Jul 
09- Ju l  
10-Jul 
I I - Ju l  

17-Jul 
18-Jul 
19-Jul 
20-Jul 
21 - Ju l  

27- Ju l  
28- Ju l  
29- Ju l  
30-Jul 
31 -Jut 

Average 28.7 32.5 24.2 5.7 1.8 0.7 1.2 0.8 0.7 1.0 0.9 1.8 

" The process of subs t i tu t ing  average counts f o r  suspect counts i n  ind iv idua l  sector/hour blocks 
may have resul ted i n  d a i l y  t o t a l s  which do not  equal those presented i n  other tab les i n  t h i s  report.  

-97- 



Appendix A.33. Yentna River nor th bank sonar counts by hour, 7 July through 20 August, 1989. Counts expressed as percent of da i l y  to ta l . "  

Percent of Counts by Hour 

Da i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24To ta l  

07-Jul 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 2.4 6.3 4.8 3.0 8.9 3.9 3.6 3.6 0.9 3.0 3.9 1.5 4.5 14.3 336 
08-Jul 6.9 8.0 8.0 5.3 2.4 4.4 2.9 7.6 5.1 4.9 2.2 4.7 4.2 2.2 4.0 4.7 2.7 2.7 2.9 2.0 2.0 3.3 2.7 4.2 450 
09-Jul 5.7 2.4 3.3 9.5 8.3 6.2 5.2 4.3 5.0 3.3 1.7 4.0 4.0 2.4 4.0 2.9 4.3 2.6 1.4 4.3 5.7 2.1 3.8 3.6 421 
10-Jul 3.3 5.1 4.9 5.7 5.7 5.1 7.7 3.3 5.7 3.6 2.8 4.6 3.9 0.3 4.9 3.3 1.5 2.6 7.5 5.4 3.1 3.9 1.8 4.4 389 
11-Jul 4.2 0.8 3.1 5.0 5.0 6.3 11.0 7.3 4.7 3.4 3.4 1.8 1.8 2.4 3.1 3.4 1.8 2.4 4.2 3.7 2.4 6.0 7.9 5.0 382 

12-Jul 4.3 3.4 4.0 4.0 6.3 5.1 6.6 3.4 1.4 4.9 5.1 8.3 4.3 3.7 4.3 5.4 2.6 4.0 3.7 2.0 4.3 0.6 4.0 4.3 350 
13-Jut 3.9 4.2 2.1 1.5 10.9 4.5 1.8 4.5 3.6 2.1 5.2 4.8 3.9 0.9 1.5 4.5 1.5 4.5 5.8 3.6 6.7 5.2 8.8 3.6 330 
14-Jul 4.7 3.1 1.9 6.3 6.0 3.1 3.4 3.1 8.2 3.8 9.4 5.0 2.2 5.0 5.3 2.2 6.0 1.9 3.4 4.7 2.2 2.2 3.1 3.8 319 
15-Jul 3.1 6.3 7.6 2.7 9.0 13.0 4.0 1.8 2.7 1.3 2.7 10.3 3.1 1.3 0.9 9.0 0.9 2.2 2.2 6.3 2.2 3.1 2.7 1.3 223 
16-Jul 0.9 2.8 3.4 1.8 4.6 2.5 4.6 5.8 2.8 0.9 8.0 6.7 3.7 3.1 3.4 4.0 1.5 5.5 9.2 4.0 4.9 4.9 4.0 7.1 326 

17-Jul 3.8 2.9 4.4 2.9 3.4 1.1 2.9 3.8 5.2 4.1 4.4 8.3 4.9 3.3 5.3 6.8 3.8 3.3 4.5 1.9 5.7 4.3 5.3 3.8 823 
18-Jul 4.4 4.6 2.7 2.0 1.1 3.6 4.9 3.6 4.6 4.5 7.1 7.3 4.2 3.4 3.0 4.4 2.2 1.2 3.3 5.3 5.6 6.1 4.1 6.72,641 
19-Jul 11.5 12.0 10.6 7.5 7.2 6.2 3.1 4.1 2.5 1.4 1.7 1.9 2.5 2.1 2.4 2.8 2.6 2.8 3.1 3.4 2.5 2.9 1.5 1.62,756 

1 20-Jul 5.7 6.3 5.4 5.0 5.6 5.4 6.0 3.6 1.3 1.6 2.1 2.6 3.2 3.6 4.0 4.6 4.3 6.3 6.3 6.1 2.9 1.8 2.9 3.4 822 
21-Jul 6.9 4.0 2.2 0.9 3.7 3.2 2.2 1.5 2.9 1.2 2.3 4.3 4.6 3.1 2.2 2.9 2.0 5.5 5.4 5.2 4.2 9.7 10.5 9.2 649 

I 22-Jul 2.2 3.6 3.0 1.5 2.1 2.0 2.0 1.7 2.7 2.2 2.6 4.6 3.9 2.7 4.5 3.9 6.4 4.7 9.2 11.0 8.5 5.9 5.5 3.61,790 
23-Jul 5.2 7.3 5.5 3.3 4.0 3.9 2.9 2.1 2.2 1.3 2.1 1.8 3.6 3.2 4.0 3.3 3.1 3.1 5.8 7.3 7.5 9.2 5.4 2.91,937 
24-Jul 8.0 5.9 3.9 3.0 4.3 4.3 3.1 2.5 4.3 3.3 6.0 4.9 3.2 3.3 5.6 4.6 2.5 4.2 3.3 5.3 5.1 2.7 3.4 3.31,256 
25-Jul 1.7 2.2 2.7 2.0 3.9 2.3 2.9 2.4 2.2 2.4 2.6 3.1 2.7 3.3 4.5 3.8 5.1 6.4 6.6 6.8 9.6 7.3 8.2 5.21.382 
26-Jul 4.6 5.0 4.2 4.0 3.2 4.0 3.7 1.9 2.5 3.3 4.4 4.2 4.2 4.7 3.8 3.3 3.5 5.1 5.9 3.7 6.4 6.2 4.2 3.83,977 

27-Jul 3.2 3.5 2.9 2.5 2.4 2.7 2.6 2.7 3.2 3.4 4.5 3.3 4.7 3.7 2.9 5.2 5.7 4.4 4.6 5.5 8.1 5.8 4.2 8.45,122 
28-Jut 4.8 4.0 2.8 4.5 3.4 2.7 4.2 3.0 3.8 3.2 3.1 3.9 3.5 3.3 4.5 5.0 4.0 4.5 5.5 8.2 6.6 3.9 5.0 2.67,213 
29-Jul 8.3 5.5 3.2 2.3 2.8 3.5 2.5 2.4 3.7 5.8 4.2 3.6 3.8 5.0 5.0 5.1 3.0 4.4 4.7 5.7 5.9 3.4 3.1 3.15,970 
30-Jul 7.8 4.4 7.2 5.3 2.7 3.8 3.2 4.4 3.6 4.4 3.2 3.1 4.3 5.2 6.0 5.0 3.6 3.6 3.5 2.8 2.4 2.7 4.8 3.21,238 
31-Jut 3.3 2.6 3.2 3.2 2.8 1.5 3.1 2.4 2.9 4.6 4.2 4.1 2.9 5.6 6.2 4.4 4.4 5.6 8.2 4.0 5.3 6.1 5.1 4.41,034 

01-Aug 3.0 5.2 4.3 3.9 2.2 5.9 4.8 1.8 3.1 2.4 2.8 2.5 5.1 2.8 5.5 4.9 3.7 5.8 7.4 6.1 5.2 4.8 3.9 3.0 673 
02-Aug 10.0 4.6 4.4 5.9 7.3 3.9 2.7 6.8 4.1 2.0 4.1 3.4 1.7 2.7 2.2 2.9 8.3 4.6 2.0 2.2 2.9 3.2 5.6 2.4 410 
03-Aug 2.6 2.1 2.1 1.3 2.0 1.2 2.2 0.7 2.6 2.2 2.5 3.3 3.7 3.8 2.6 5.6 5.2 4.8 5.5 6.5 10.8 9.0 6.4 11.2 765 
04-Aug 1.9 1.9 2.1 1.8 1.1 1.4 1.2 1.8 2.2 2.1 1.8 3.2 5.3 4.7 6.5 4.6 7.3 4.9 4.7 7.3 7.7 5.7 11.1 7.53,498 
05-Aug 2.6 4.6 3.9 2.0 2.4 4.2 2.4 2.6 2.0 2.1 2.6 2.9 2.9 3.6 2.5 4.5 6.7 7.4 8.5 8.3 7.9 5.6 4.4 3.37,136 

06-Aug 4.5 3.9 2.5 2.0 2.4 1.8 2.3 3.1 3.0 4.0 4.5 4.5 4.9 4.5 6.5 6.5 5.4 5.2 5.8 3.4 3.4 5.0 5.8 5.17,043 
07-Aug 7.4 7.0 6.4 4.7 3.8 2.8 1.7 3.8 3.1 3.0 3.6 3.1 3.4 3.2 4.9 5.9 6.3 5.2 5.1 3.7 3.5 3.1 3.4 1.84,875 
08-Aug 6.6 3.0 4.6 1.0 2.2 1.8 3.9 2.9 2.8 2.3 2.9 2.6 3.8 7.1 5.0 5.3 5.4 5.4 6.6 5.6 5.2 4.3 5.7 4.1 906 
09-Aug 4.0 2.2 1.9 0.9 1.5 1.1 1.6 1.6 1.8 1.8 2.7 7.1 4.7 4.7 5.3 6.2 2.5 6.0 8.9 8.1 7.1 6.4 7.3 4.61,445 
10-Aug 10.4 11.7 2.8 3.0 4.1 2.6 2.8 1.5 1.8 1.0 2.8 1.2 3.1 2.3 5.1 2.0 1.3 4.1 4.1 6.1 8.9 5.1 5.4 6.8 607 

-Continued- 



Appendix A.33. (page 2 of  2). 

Percent of Counts by Hour 

Da i l y  
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24To ta l  

-- 

Average 4.9 4.5 3.5 2.8 2.8 2.9 2.9 2.6 2.8 2.9 3.2 3.6 3.8 4.0 4.5 5.0 4.9 5.1 5.8 6.3 6.3 5.5 5.0 4.5 

" The process of  subst i tu t ing average counts f o r  suspect counts i n  ind iv idual  sector/hour blocks may have resulted i n  d a i l y  t o t a l s  which do not equal those 
presented i n  other tables i n  t h i s  report. 



Appendix A.34. Yentna River south bank sonar counts by hour, 7 July through 20 August, 1989. Counts expressed as percent of  dai l y  t o t a l  ." 

Date 

07- Ju l  
08- Ju l  
09- Ju l  
10-Jul 
I I - Jul  

12- Ju l  
13-Jul 
14- Ju l  
15-Jul 
16-Jul 

17-Jul 
18- Ju l  
19-Jul 

I 
2 

20- Ju l  
21-Jul 

0 
I 

22- Ju l  
23-Jul 
24- Ju l  
25-Jul 
26-Jul 

27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  
31-Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 -Aug 

-- 

Percent of Counts by Hour 

1 2 3  4 5 6 7 8 9 1 0 1 1 1 2 1 3  

4.2 5.2 4.0 4.0 6.6 5.5 8.1 4.9 4.8 4.3 2.2 3.6 1.8 
4.5 6.2 4.9 5.2 3.0 5.0 4.2 4.4 5.5 5.7 1.9 3.7 4.7 
3.7 5.2 6.5 5.2 4.1 4.0 5.9 4.0 3.5 4.7 1.8 2.1 4.9 
3.8 2.8 3.4 4.8 3.8 6.3 4.4 5.2 3.2 4.9 5.2 2.3 4.2 
3.6 4.9 4.4 5.5 5.7 5.9 3.9 4.0 4.2 3.5 3.3 4.3 3.1 

6.2 4.1 2.5 5.2 4.0 4.0 4.0 6.7 3.5 4.1 3.3 3.7 2.3 
4.0 4.1 3.5 2.9 4.5 4.3 5.2 4.2 6.4 2.5 4.0 5.0 4.8 
2.7 4.6 4.8 3.4 6.0 5.2 4.7 4.0 4.6 3.5 1.5 3.2 2.6 
9.8 5.8 6.6 4.1 4.1 4.1 2.6 4.1 5.4 2.7 5.6 4.9 5.6 
3.4 3.7 1.4 2.0 3.4 1.7 0.9 2.9 0.9 1.7 2.0 3.7 5.2 

1.3 1.7 1.3 1.7 1.5 1.1 1.5 1.4 1.4 4.1 2.6 3.3 2.8 
5.1 4.8 6.6 5.4 5.5 4.7 5.3 3.3 3.7 4.1 2.6 3.2 4.2 
5.4 5.1 5.1 5.3 5.4 5.7 5.2 4.0 4.3 3.3 4.3 3.0 3.3 
4.4 3.6 4.8 5.8 6.7 5.8 4.7 3.6 3.6 3.4 2.8 3.0 5.0 
6.9 5.2 5.4 5.0 4.9 3.7 4.3 4.5 4.0 3.5 4.4 2.7 3.7 

3.2 4.8 3.7 3.5 3.4 3.5 3.3 2.5 2.3 3.1 4.2 2.5 2.8 
4.0 4.0 3.4 3.6 3.1 3.5 3.4 3.3 3.7 3.5 4.2 3.9 3.6 
3.6 4.3 5.0 5.3 5.0 4.6 4.5 4.1 3.3 4.4 4.1 3.6 3.5 
3.7 3.9 3.9 3.6 3.5 3.6 3.4 4.9 3.5 3.8 3.9 3.3 3.7 
4.1 4.2 3.9 3.9 3.4 3.9 3.9 4.7 4.6 3.1 3.4 4.7 4.0 

5.4 5.4 4.5 5.3 4.8 4.7 5.0 4.9 4.7 4.2 3.9 4.2 2.5 
5.1 6.1 4.8 4.5 5.1 5.4 4.6 4.4 3.7 3.5 4.2 3.1 2.9 
4.1 5.2 4.5 5.6 4.6 5.0 4.6 4.5 4.9 5.6 3.6 4.2 3.8 
5.7 5.1 5.6 5.5 4.2 3.7 4.1 5.0 4.7 4.1 4.8 5.0 5.3 
6.7 6.1 7.3 5.2 5.8 5.3 4.6 3.5 3.3 3.7 1.5 2.8 2.8 

5.3 4.9 3.3 4.2 2.7 2.4 2.3 3.2 3.5 2.7 1.8 4.0 2.8 
3.0 3.4 3.9 2.6 3.7 2.3 2.9 2.2 2.0 2.6 3.1 2.8 3.7 
3.3 3.7 2.9 3.5 2.5 2.8 2.7 3.8 3.0 3.3 2.8 5.0 2.6 
3.4 3.0 3.8 2.6 2.0 2.4 3.0 2.1 2.1 1.7 2.0 4.4 3.7 
3.9 3.0 2.8 2.9 3.3 3.0 3.3 3.6 3.3 2.8 5.2 3.8 5.0 

Dai ly  
14 15 16 17 18 19 20 21 22 23 24 Total 



Appedix A.34. (page 2 of 2).  

Percent of Counts by Hour 

Dai ly  
Date 1 2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

Average 4.5 4.5 4.3 4.3 4.2 4.0 3.9 3.9 3 .8  3.8 3.8 3.8 3.8 4.1 4.1 3.7 3.9 4.3 4.6 4.5 4.9 4.7 4.4 4.2 

a The process of substituting average counts for  suspect counts i n  individual sector/hour blocks may have resulted i n  d a i l y  to ta ls  which do not equal those 
presented i n  other tables i n  th is  report. 



Appendix A.35. D a i l y  adjusted f i s h  wheel catch by species f o r  the nor th bank o f  the Yentna 
River, 7 Ju ly  through 20 August 1989.ab 

Hours 
Date Open 

Sockeye Pink 

D a i l y  Cum D a i l y  Cum Dai Ly Cum 

Coho 

D a i l y  Cum 

Chinook 

D a i l y  C m  

" Fishwheel catch adjusted f o r  24 hours: ( d a i l y  catch * 24 hours)/hours open. 
Actual catch: 2016 sockeye salmon; 8099 pink salmon; 3669 chum salmon; 803 coho salmon; 46 
chinook salmon. 



Appendix A.36. D a i l y  adjusted f i s h  wheel f o r  the south bank o f the  Yentna River, 6 Ju ly  through 
20 August 1989.ab 

Sockeye Pink Chum Coho Chinook 

Hours 
Date Open D a i l y  Cum DaiLy C u n  D a i l y  Cum D a i l y  Cum D a i l y  C u n  

06- Ju l  
07- Jul 
08- Ju l  
09- Jul 
10- Jul 
11-Jul 
12- Jul 
13- JuL 
14- Jul 
15-Jul 
16- Jul 
17- Jul 
18- Jul 
19- Jul 
20-Jul 
21- Jul 
22- Jul 
23-Jul 
24- Jul 
25- Ju l  
26- Ju l 
27- Jul 
28- Ju l 
29- Ju l 
30-Jul 
31 -Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 

" Fishwheel catch adjusted f o r  24 hours: ( d a i l y  catch * 24 hours)/hours open. 
' Actual catch: 3856 sockeye salmon; 7169 p ink salmon; 1804 chum salmon; 1081 coho salmon; 23 

chinook salmon. 



Appendix A.37. Length composition o f  the major age classes o f  sockeye salmon co l lec ted  
i n  the Yentna River, 1986-1989. Length measured from mid-eye t o  f o r k  
o f  t a i  1. 

Male Female Total 

Ave Ave Ave Rat io  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male/ 

Year Class (mn) Error  Size (mn) Error  Size (mn) Error  Size Female 



The Alaska Department of Fish and Game receives federal funding, all of its public 
programs and activities are operated free from discrimination on the basis of race, 
religion, sex, color, national origin, age, or handicap. Any person who believes he 
or she has been discriminated against by this agency should write to: 

OEO 
U.S. Department of the Interior 
Washington, D.C. 20240 
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